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n 141 343 344 4 441 44, 44 #341 444 
7H441 4144- 314 ^144 4 44 fel a)-31- 
44441 44. 144 #44 344 43 # cfl^A^ 
41# 4144 1444144 4^4# 11414 
1#4114314 4171-44 a# 1 41 o^r^oi 
444 441 44l#a 114 3 # 1 41 414# 


1.h^°i ™a-y ai 11 





















4 14 4an, 44 444 444 441 4144 4 
4444 7fl41 41 41414a a 444 71-xll- ^41 

m 4 44 . an nnn mninn 441 441 
4 7 m 44414 m 44 - 444 1441 nannn 
4 o 0 m nnn H4i4 n-nn 4 44 . °w m 11 
n n-an nnn 441 inn 144 7>*i, m an 
4 4441 4in H4i4 nnm 4^1 a§-na 

1- 444 1441 444 4441 4114 4414)41 
na4 nan4. 

14 a44)4 144 nm 41 41 an 444 

4 m 4m H4as nmn 14 

4 H °1 ll^m 144 m 4 ° 14 . 4-44 14 a 
n an 4dJi4)4i 4 nan nin mnn nn 
4 44 na7(- nan am nnn 444 mni n 
1444 144 zlh]ji 301 ^1 oisiisiE.^ ni 4 

4 nan 544. 444 as am 141 4m n 
441 4inna, nnn 4 - 4 nas 44 nni mn 
an 11 4 nn. m an am ann-m ma 
n 4 4-44 44 4-41 nm nnn 4 nas 4 a 
4511 - 4 iinn inn 14-4 44 1414 141 n 


nas ni 441 444 i44as 4441 n 4 

an 44 «nn inn. 

nn 441 n-ann 41 °im 144 mm n 
nn nnm 44 41 441 an ni -4 mi nil 
m m minn. mn nin an°i4i m 14 
4 1144a nnn 4 inn asm 44 • 44 • 
m -§- m mini i.o|- nn 144 nnnn nn • a 
n n nnnn m mi m n°i na nnnn 
nnas n*m 4 nan m 41 nnnn. an 4 
41 °m 1411- 44 nn 444 nnaa mnnm 
nas.4 nm nnn nnn nsa, n 4441 nn 4 

44 nni 4444 n«n u mn, A mn nnn nn 
°ii mn 444 °inni nm n«n ninaa n 4 

44. 4, anm 171114,14 44,1444 ^4. 
4141,1441 41441, 41, 4444 44 xf 
144 4a4 4414144-4 444 a4H 44 
4 as o4H47l 444 441 441 4°14(4414 
4, 2012). 
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2009! 12^ 23 HI 72444 ##1 4*!°11 44 
20111 81 91, 2009 7fll 72441o)l 44 ‘ 4.44 12 . 
#441 44 41 4 11^4. 1 *#41# 2013! 
41 4411 1#1* !*!, ^>111 11 7fli 14 4 
44, 411 4*# 14 #41 41 (mathematical 


1#1 14111 1# 14 #44!4(4#1, 
2010). 4, 14 4114# mi *4 111 
11 1241441 20 % 1* 4#44* 4414 1 
111# 14# 4112241 41 4 4472444 
41# 44144 111. 


process)! 11, *#41 #11 41 1 1111, 4*4 
44-414 111 11 111 11#! I#-! 11. 


4. 41! io|-g 3S0l| o|e 41! 43 



131 7|a gg 


4*# 414 ##4111# 411## 2009 7fl4 
##41 ##1 111 411# 14 414 ##41 
1 #111# ##44 1# 1## ##41111, # 
*, 4# ## 7fllsl4 4 41111. #1 14 1! 
41 #41411 111 4# ##! 11 411 # 
#41 #1 1 #4# #1 4!°] 441## °H 1 
# ## #*4 14# 7)144# 44 #1# #4*1, 
1#11## #44*41# 11 4## ##411 

4# 7fll mi. 


7K 41 #2) 4#1 120 % 31 

2009 41 ##41 ##1 ##41 !1 • #1 4 
11 4# !11# 4 2007 7fl4 72-4411 H 4 
14 #441 41 2009 7fl^ 724411 H 414 
72441111 4# 20 % 111 HI 14!## 

141721 41,11 • 7274 • 14S.1 -9-4 1 !#1 
11 17271- 4-§4*S #4(1)1 20 % 11 111 

14# 4411 #14 4 !# 4 !4(*#444# 
4, 2009). 2009 7111 ##41 ##11# 4 #44# 
##4111114# 71144 141441 47fii 
## 4#1 114# 114 414 14# 141 4 
4 724! 72441 7fl! l n #441 11 20 41 


(D411 313111 

2009 7)11 7244111 1 # 444 #4411111 
441 411# 441 411# 114# 41°111 44 
4 # #41! 114 4!# ##414 4## 4141 
44# 444# 11# 414# #1# 1144. 1 
41 441 441# 41#1 441 #1 414# 14 
4#1 14# 4144# 4**1, 11# #1 41#1 
41441 1# **!*, 4#, #41, 4# ## 444 
114. 

14 4# 441 411# 41447) ^4 44 
41#11141 #°14 111 1111 &* 441 
441 4111# 4##41 *44 4 !# # 111 - 
*111 414 44. 14 4# 44 4411 41## 
44# 444* 14# 41111 4111 14 #7)1, 
4*4 4!°llll #41, 411 Hill 14 1414 
#1 #4 4 * 4111 111 #!* 41171 t)| ! 
114. 

4! 2009 7fli 724414 4 # #44 #441 °)) 
11 441 411# 4# 441111 441 411# 
1141 1#°11, 44471- 441 444 #4# 4# 
4114111411# #114 4!** #1 • ! 
4 • #44# 41111 4111 4444* #4. *4 
472 44 # 441 #41 411# 1144 411# 4 
11 ! 4*4 4!1# 441 41# #41** 14 
*44* *44# #1* 44114 4114. 


11. 2009 7H3 4®f4 o |§H 13 










( 2 ) ^ aaa —!□! h ys 

2009 7fl^ ## #«F4 # 

44 444 2HT# 44 44, 44 ifl-g- 4441 
4 444 444 4« 44143. 4444 ^l°fl^i, 3 

43 i.44 #42) #x)lt- 4-g-§M 444 4 A 0 ># °1 

443 4411- 4143 4 af ^#44 nm mm 

44 44 444 4444 . 44 ‘^44 44 

a #44 444 iaj# #44 4143 44 
a mm mm Am «M4 ^ ^4444 
m aa^ 441 444 4444 , 444 s* *n 4 
i, aa, aa^ 5i^-r ^§- m ^ 7 > 

44 7flc|#5. 44444 . 

m*\ Am 14 «M’-& 444 144 - aaia 
w*ih zl sfl# 44-44 444 44 °m 44 aa 
4 44, <34 #4 4444- 4## aa^-s, 4 

m t^°l^ 14 44 44=41*1 #44°] A)i 

4-1# mm m mm. aaa aaa aah 

^4 >o n m m 443 s ^ m 1 x 11401 # 

m 14, m -§-41 mms, 4^1 4 
a #41 ai -a. aHs-i- 4^44 m 4444. 

AA^ ^\A±A'A ^tj-o] ol-ojcj^q- AljzV ## #3}. 

4 m # 14 - -f«n Ais. 1-443 4144 4 # 4 

41- mm 14- 4444(NCTM, 2000). 


2009 7fl4 5L#2F4ofl ## #tj-2F ^# 4 . 40 ) #4 

41 * 111 - a&, w, ^a-a^aa, 4 

7F 14 ms, 9^44 tj-. 45^1 a| #414 # 3 . 4 

4 #4 A] A] 7l## ‘m-g-’oflA] 44(#)>t!S 7)1 

144 14 . m Am 4-4 ’4 ^ ^ ms 1 
44 Am m 41 # #44 4#, Am mm’ 

A -44444 ^44 5L^^°flAl 1#4 O.S. 7j-iEl 
°i A AF444. 2007 7fl^ 5L#2F4of| nf# ##21 51 
o-^ ol| A) 5L -S-jl' nJ . tj-- HV«H 1 A 1 T.tj-71 - 

aii «m, Am aa, Am ^A^-^i- mm 


Am AA m ■ AAA illTjoj ^7^^ 

3 -a Am mm m, ^ aaa as, aaa s. 

^7jOl ‘Ifl-g.’ofl 7)1 A) Elol OJ- Aj^l 71## ^AJ^S 

9 -AjE)^ ^jtg #t)-2i- mm A FF 0 1 '^-a'^l- ‘5i 

# • aa u o^'^a) aa*\ m?A ah #-?!# 

AAA ^ Vo l Aj^Xj^nJ A)]A)#t[7l a|. 
^’2F AAA All ^#°1 a^Ai^l m ^ol) 

SA| 8F^ O.S. ^^#711 El# 7 o ^0] Ol^ ## Ol 
Al^V tj-A^l-ollTll Tj^TjolJI ^##711 Xl^ElX) ^#4 

# #7)1^ SA AlM^- 

nt-Bi-A) 2009 7fl^ 5L#2F^ oil AA AAA mA^ 
°I|A|# m ^sf mA 7 iA a& a m ■ ^ 

AAA)A A18|A1#S. AilA(Eli 8)Fr ^^-A! 21-7^0) 7 )| 

mm icF ^iiTjoj xi## xFxii ‘m#oi # 

#0)1 i^Al^i^^l 5121-g- iA| A AA Ao^lAi # 
t^T) 21-7^ 7)1 #^## Cl# 7j#Xloli 

§] AAA «F^ 814. AAA s, 2009 xfl^ 5L#2F^«^l 
AA AAA mAm 444 AA 411, 444 4 
#, AAA 4AF^-f-’4- 444 44’^-S. AAAA °1 

# 44 m-g- 44 44 4 ^4 • 4^4 444, m 

i 5i# • 44 44 441 44444. 

444 441 411, 444 4#, 444 4aF^-|-4 
444 44 44414. 

<a n-i> 2^°| £i"Jfig 

4S,^ S*ll SH2 

7K ^CH^J SA||°| 5H10II ^£§ 1 - ga* S)°J £E^ 

Tj^S) Tjafom X[JL 2)g* Dggm ^A||* sHSS 4 
aJcK 

4. 4^42! Sg°£ S^| 5HH2| 4§4 ^44 ^ 

9tt 4 SM4 

c). ^xi| SHU 430 m S3 * £*ll 711711- #8)4 ^xl| sHl 

* |^5!°s o|# 4 8)cK 

aK ^711 sH^ollAI ^44 A)S=! 34* 1M44&] ah^ 

* ^A 1 | 3^011 4S* 4 SICK 


14 s* 




























7K 333 ^0|Lf S3* 3*2, S33 A|30|| 37-^Oj 

0|» 3&S® 4 33. 

4. S33 0h0|[i|CHL|- Am 43 s #333 “Jg°£ a#lf 

4 33. 

a. 443 tt§oM 32fsm =?fs|o! o|-o|c|c>|7[■ *|i_m 7|- 
A|* 33if 4 33. 

443 z\M±m 

7K 443a 43* ttSSW ^ A J^I 34* m33°a 34 
44 afism, 4# AHf* o|5|)a|4 4 44. 

4. 443 #* #oi| *KJ4 4433 34* 4# a® 4 4 
23# #*°l #£3* 33841, o* m\o\ 333 3 
4* 7H3A||i 4 34. 

4. 4# AHf°| 443 o|-o| 4 oi 4 Am 43 * o|sH 8 m # 7 |- 
m 4 34. 


(3) *MEn S£J s! 15 

2009 7fl4 jjJ^-31-4 ##4 a • 55#a a -444 
544 1441 411 ‘5514 3gAj . ^O] ^4# 
141s, 11 4 #£ <*m n# 4 V 4 a#l 

4 m ■ 544 #14# 5414 m 115# i 
4ii.”isi4is 11 ^ 54 - 1455 , 2009 ). 

141 2007 7fl4 a#4-4 41413]A^ tJ-14411- nl-e 

31 314. 5, 4 11414 41111- 4## 44is 4] 
4414.11 415411141-4 4141 4 4114 
1114 111 1 7fl 11# #41 41411. 41# #- 

4 2,51a HI 414 211 ah 41 111 411# S 
51ai~2ll5Sa 41411441. 

11541 4141 15 AH 5 1H 1414 55 
1 1541. 115411-1415 45 1154 15 
551 4-4# 1415 441. °l«m 15 1155 
1 15 415# 15 1 45 415# 111 5 is, 4 
171- ml n#5 Hu 415# 454sa 111 

5 11.1415 414 5n n.|L m414 

1 51 an- m 5 m, oi5 iajs-i is. 
HI m 5 41. 


s 15 115 115414145 111 2551 Aj- 
51 5 115 441. all44l4 141 111 5 
5°1 144s 415°1 514 sa 41414 154111 
4151# 41 71-4 lisa 7111415 141 11 . 41 
1 - #4 2,51s HU 2H4lAi 1515111 
115 S 5 ls HI414 454 sa mm# 1 
5 Hlf 5415 11. S5 51S414 41511 
5# 1414111444 sl 4 -g- hM 4 , 55 . 4 
#1 an 7H #4 # 1114 1414 111# 1 
141515 111 al 4 i ##oi 7H14111. 

sll 1154141 is# 14#s 554 41114 
41541115411-1114 11451#115 a^v 
141 4111111° 1 a414111. 

11, 551 51 114 1114111. 1141 
41141115411-141514 54 11511 #4 
15 #5 H- 141s 1AJ51 #541 15 15# 
5414 is m la mi 5441 SH 54 
4141. 114 1114 5541 411 51°1 715 
155151114 114 4 111. 

m, 551 514 111 44)471 48m 44 
1 n 454 mil11.11 #4 m is 
1 54# ml 14 45# 451s 441 11 111 
*%AA 4544111. 

U4, a#4-4°l l! 5 sa 54441s Ills 
S4-471- 4l7il 454411544111454 IS 
11 . 

411## 41 s# 15 4-4 5 s# • 15 
111 444 1144111. 


11 . 2009 7H§ JR^goil im 333 2 ^ 33 °| o |§H 15 

























7\. £4=4 nj *||*|| 


2009 7fl4 43. 444 £1444 i2.4 

H If- £1444 AjHij £144££ 4444 oio_ 

4, H- £144 °fe £-§-4£ i4-4°114-t-4 14£ 

34444 4441 £41°] 4444 4 ^ ja 

144411 £14£ 144414 34444 4^41 9 

7fl £4f 4 £44 4 $}4. 44 £4444 "7|-S- 4 

1. W41\ ‘44 41 ££-1444 4£4 «]# 
411 £1 5444 67fl 7d^ 41££ r 141 j, r 14 
1 j, r ^l-2l-f-^j, r 44Hj, r 44Hj, 4144*!] 
4j£ 1444 44. £ 441 714 4444 r 7]i 4 

44 £144 7144 4444 44 £414 44 
444 4s 1-4 £4444 444 4£4. 44 £4 
44 7]44 97fl £444 44 44^ 44 444 4 
4££ 4444 44. 444 4 £414 ‘3. 4H 


4j, 44 4141 r £4 141 j 4- r £4 14-1 j7> £ 
444. 


gg £^§ 

1. T^Sf 


-ij iH HgJUS 



2007 7fl4 £4440] A344 ‘2 4£’°] ^ un 

4 411 -f-444 114£ 44. 4-4 r 14j £41 
4 -§L£4 44. 444 4444 41444 44 £44 
£414£4 £l1*71-14, 41444. 



[zlh n-2] H2^2| =a •u 7 g 
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L h 3^ S3 

2009 7 fl^ JE^xjofl 4 a ^ 3 ^- £4441 x -|]7 
7} ^ nfxj-71-xis, «Wi ^-i- 444<4 

£1444 44£ 444 ifl-g- 441 4444£4, 
£14£4 7 $°- ‘^444 ^1 §11^ <^^4- •^XIAT 


££ 44444. 2009 7fl4 44- 444 

£i44°ii7n £i 4£i 4 £1 14 £-41°11 4 
4 441 -xj ^o] £££7) -g-x)! 44 444 4 44 4 
44 414 44 44 444£l l^Jl % 7 ] il 
44. 


2007 7H§ £^43 2009 7HS JE^ZlS 


£4 31 


£4 34 



£4 34 


£4 38 

£1 

■S’ ■ 

£44 4 

n 


£8 


£714 4 

:XX-| 

—i o 

US 

*4 

V/ 

tj-JR 

^XH 
—i o 

*8£ 

84 

4*4 #711 

tj-JH 

4*4 *7l| 



*88 


4*4 *711 

*4#4 £711 


714 



4*4 *7i| 


7|sl 


[nn n-3] 2009 7HS £^430)1 &1# 4^4 £§zks°| S4S 


«M* L NS S4 

2009 7fl^ tj- 

4411 414 441 7|£xj££ tj-JE 41 

oflA]o] ^o]Xj S^g. ^xfl^olEl 4^4-7) 

44 4££. 41 414 444 i 4ii 41 114 

£4414. 144 £1444 i i 0 7fl £1141 rfl^ 

4-2- 14 411 4£-ll£ 44 £l 444 44. 

7h if|tf£ 

(D44 44 

H4£4 44 44 444171 7]-4 4 44£1 4 
44 4 444 4£ 4711- 44 444 4 

4 444 44 7|4 44°1 444 44 44 4 44 
44 444 444 44 4 4 44. £4 44444 
7114 444 444 4 444 44 44444 £14 
444 41441 444 41441- £444 444 4 4 

Tii %v^s4. 414x1 44- 4!oD4 7i o]4i tj-i h-4 

1444£7f 444. 


( 2 )£§ 

2007 7fl xj £1444171 44£44 4 44 ££41 

44 44 4 £44 4444£ 4444 444 f-«fl 
4 £4 7fl44 £444 444 4444, 2009 7fl^ 
£444 44 4 £44 £4 44 4 44 444 £4 
£ 44 £4 4 £ 44 ££41 44 4444 444- 
41-4 4H 47-1 4^4 i 47f £44 13 4 403. 
£44 7)14 4 444 444 441- 7114444. 44 
2007 7flxj ai^oflAi 44HH 71^5144 4, 44 
4, 71-44 44 444 4444- 44144££ 44 
4££4 47314 7fl4 4£4 4141 ^1 441l£4 
444. £ £4444 44 4141 4444 44 41 
££ 4444 7)-444 £4 444 44 444 44 
4 £4 44471 414 4°1 4444 44 444 4 
441 44 £44 4414 4441 44 £4 4 44411 
441444. 
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(3) ^§ 

#1 44# 4414 4141 4444 4aas, 
#11:4 4414 #14 SA1# 4141 1 45i #1 
4 44 t##- #44 44# 1=# r-11 f^4- # 44 . 
#1 44114 14# #1 14 3-4 4 # 4444 
44 444 #A45i 414 411 414 #a# 4 
44.14, 44, 44, £44 414 4=4 41 414 

#5i. 41 1444 14- 4# 41444 44114 
11 414 4 H 4 44, 4°1 4 4414 111 m M 
4 111 441114 414 4#a#141. a 4 4 
44 114 ls 4 s 444 14 144 114144 
4 - 444 1411414114 141411141. 

(4) ill 

2007 411 5L444414 1144-44111 444 
#s 441 m 14, 41 11, 44 44, 441 44 
S1141. 2009 H JE44-14114 ‘441 414 
14 444 441114-14 4-11114 45i 4 
A4 415L4-1 44411 5i#1S444114 1 
1411 441 11’ 444 1 4 4 As xfl445i, 44 
44 ‘#11’AS 11141. 411 444 #A 44 
s#11141 4144 41 41 14 144 #44 
5iUS-4 1 #4#S-#W 4 ^ 4 . ui ^-#4 
4, 41 444 5i fA.s 4 55411-15144 414 
4A4. 1114 #452.4 11 444 fill 14 

1151 4 ASS S#45Lll# 141151415L4 ‘4 

1111 'as o]4 411AS1 HU 11141. 

(5) 1S4 #41 

H-4 441 114111 4111H #14 4 a 
1 114 44 4## 115LS oi# ms, S41 
m 71414 l 1 ## m 4014 §44 4 52.44 
1#11# 4 11 1114 7H4 4 4114 All 
4 #1514 #41 444 11 441 414 a# 11 o] 
4141. £1 111 #4 4## A41524 #15L 


411 4# #1 4 111 111 mi 4ns 01 

• 411451, 4 # 71144 4141 # 144 # m 
1 mm is# A4i5i 5 ~6im ah 
41. 

°HAs S41A4I14 #A 14 4#41411 
14411. 

A|l°| gj-SS l-S ISh (3-45(33) 

A(2(t(°| iff 37)1 Afx^l (3~4Sf33) 

• 4 3, e-l m\ (5-65(33) 

=Aio| MZ} A^I (5-6133), 315IS 3tf 0|# 

• 1A|| (5-6133), 315IS Hf 0|3 

• 3HI1 1A|| (5-6133) 

• 3^011 “H| #1 |J snll §o| A(o|°| 3 t)I 1a|| 
(5-6133) 

1A|0|| 13 ill 11011 13 iS 1AII 
(5-6133) 

• 13*11 lAil (5-6133), 315IS lif 013 

• 7(33 ££J SI mm 4*11 (5-6133), 315IS 3tf 013 

• #7II °| ZLH lAil (5-6133), 315IS 3tf o|3 

LK #451 

(D44 21 

## mi m 41 # # 41171 - 1 - i#°i 1 # 
7)1 IASI 41 114 441 14 m ##«# 

414 4# 5144 #44 4# 44# 4444 1 4 

#444. 441 #4 4# 44# #4 144 441 
14 411- #45i oi^s 414 411 # 4# 1# 
14 AA4# 11444. A4 14# a#4ss 4 
4 4 #44.51, #44# 41444. 

( 2 ) £14 4 

# 43 1# #4°14 44 4 41 44 # niA 
s 4441 S445i 44### 441 4 # 411 
#4. #44 1 4411# 41#4 44^41 #4 
«- 4#4 # 434 #441# 114 #1144 1 


IS S3 

















144 4*M1 13, 112 1# 711412 W 24# 
#12 212 12 14J2441 °J444oj: ^ 0]M. 

24 144, in# 34 #22 1112 1222 

°>\i 112 224 A 1 2#12 1213! ^121. 

3 # # 44 # 1142 124 224 22 7 ) 4-4 4 
# 1212 44# 3212 #3 2 #2 22 422 
411121 

(3) !© 

2007 7 fl^ 321444! 4 )7 4 321444 22 

3114 #242 24 44 7^4 3<gi#4 4444 
4444 44471 44, 4242- 4441- 2113 
6 l #33 oi-^a] 43 44 7 H 44 4 40 ] t±i#4 4 
4 44 44 444 444# 4 4 71)2 44 44’ 

3 £444 4444 4444 44 4^4 a444 

44 44 44 #3113 121(321171#!-, 
2007). 44 444 1- 4 213 122 44 444 4 

4 4144 444- 4444 31342 44 444 3 
44 - #13, 3H3 444^1 44 444- -f-444 
OM44S4 444 4444 444 441# #1 4 

#33 444 4 44 7lH>0] E]£S. ^ %o] Uj-el-Tl 

44. 44 2009 44 321444! n 7^4 £ oj 
444 441- 3343, 444. 44. 44 44 44 
144444. 

(4) #81 84 

414-141143 1144 4144- 444 0 1 
4121 4444.14344! 4-34 444 3, 3 


434 44,144 414-114 414 14, 414 
41, 41441334 414 4-1444.1 442 
44# l^lol 141 411334 14443 41 
4113-i 3311 231 414 141 434-1 
!1 31 • 1! 144 14133121. 2007 44 
314-44-14-4 411 111 4H 44 143 
14 1311413, 144 13 144 2 111 
‘#44- 01 34’! 31^34- 343 41414 H 
1441. 

(5) 7|# 

12 314^1 141 41433 *H9#42I 1 7)- 
342 12 13 4 a o > 33 2441 #1(NCTM, 
2000). 344-14-3144^14 24 311 4 41# 
224 i^f 414 113 211 244 21. 3 oj 
12 #42°) 711471 m 7fl44 44- 440) «. 
2123 2241,14 414 444 24 144 11 
47112-2 44433 21442 4 2222 344 4 
241. 

2009 44 324-4-44 41 221#42°) 34 
2 ej-lsh 4414 442 01413 on- 14 2# 
141 41442 414-3311. 31 4114 7j 
1! °Hl3 3 442 2212 124 224 4 u j 
#122413 22 44 12 #12 7J-3H 22 
212 12 3441 #2 2009 7)14 3214442 
‘22# 1 21 44 ‘241312# 1213 414 
121 


<a H-2> ‘$#4 S&SK SfiCHI CHS CHS d|u 


2007 7H§ 381§ 

2009 7HS 324§ 

\5l !4§4 AP4S4 £11(2411 
© g*ll°| !4 §g°| °|n|» o|sHS4. 

© £414 HS34S o|gs^ £484 4414 ms 

© 514. 

\E £484 4414 

© o®££484 £HS olsHsU SStf © 514. 

© 1414 414 414 in# o|sHS^ SSH © 514. 

© A1484 US o|sH47i £gtf © 514. 
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2009 7fl4 7-11 A|^ 4 , 

441 ‘444( justification)’-§■ 44414, 41 *} 
44 ^ 31 4H 4441711 44144 41 Al^l- 
444. 4 434 41 ^ 114 4441 431 4 44 
4 44. 4414 44414 4441 Oj-Sj- xj# 
4, 44 444, 3431 1441 44 144 14 

-§--9-5. tfli±r|}- 4 ^ 44 -(http: //www.wikipedia.org). 

°H 144 l^l 144 l<^-§- 4444. 7]S1- 5 
34H4 141 7]S|- X]Al o. 4^5 #34 144 $ 
41 41 4441 4444(444 2011 ). 

4441 -R-SSfe 3l 441 444 443 44 
4 1 44. °W-#4 4411-4 441 ^ofl 3 . 
’EM 14 14(44 11 ), 414H1 444 14 4441 
4 14), ILB)3L 44 -§-°l 5444. ^^ 3l 

1 f4]°S 4 7]2|- 3XH 7]ix]55 44)0] ^ofl 
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4 44 444A# 7>3^ol= 44,”3f31 #4444 4 
m-8: 7fAjo| afl££ ££ ifl- 8 « 141 ol4fl4l-3I 71 
44 4 44 14 °f44 4*^14 Bfl^r 44- 41 44 
°fl ^Til 4-§-4 4 444 Mi 444. A.e) 7 ) 444 

4 4A ^441 71414- fi.£ 7l-axl3j31 § % o ] o£) 
el-, A#o)|A] ££ S£ «14°1 41 444 1-5]- 7fS*| 
4 44 °1<2]. £4 7l^oH 4BAlol E)£ ^ 4 - ‘714101 

4#4A 44444. #, AlAlol ^4 5g^)£ 

A£ 71414- 44«j cfS4A £#7) &c)3f;E ZL 7)£ 

44 44 u l#44 4n)7lf- ^7\) o}i^ £ 44A £ 

444 . 

ck £h7||*j o|sH» S44 

4#4 A 2 fA)£ 71^41 7)14Ksq xl^oll HVcHfl- m-g- 
4- ^MW*): 41-71 nfl^-oll 7f£4 41- «jA}7)ol3I £-££f 

444 711^44- ##AS 44431 %^C) Hl-T^S 
7)14141-31 44. °14 7 i°] #A #7)m 7fl^44- SlAVTj 

AS 7)1 A)4£ «V414 3LA1-E1- 4J-AJ4S 444 ^3j 
°l4fl’* SS47)S4£ 444 olcgE)- 7|S# ol4§H 
44A 7114^11 l))£ t)| 4441-711 41 A#2) 7]41'4 

71-71A4 44. 

A#4 141 A-i- 0)41141-7171- cl 41 o-o), sc)- 7)4 
7l4)ol 4AS1-71 trfl^oll 44 ^51-0)1 c|14j- SAj-ol ## 
7)ol3I 4S144. 316)4 o) HI-414 4401 4x)l ^<5)0)1 
A)S 4141 712,7)0] 7)1^4 S#-tfl47l-A4l 
A)s 4444 444 ^7)11- s#-4#41 44 7 ) 4 
141 444! tf^o) 01-0)71^31 S7| 0)3)4- 4°]4. 

44 47)17! 44s. #4 444 44 41 7 f 4 o o >h. 

4 %o\x\ rm ^o) 471-714 440 ) 0)014 40 ] 7fl 


S4 710)4 444! 44 4°) 444 AS Afls£ 4- 
si- 4 a a))s 4 4°fl- 414! 4°fl 41! 4 $W. 

se)HS 47)17) 0)44 4444 4^4. 4 3)44 
of 4 e )4 7fl44 444711 44 4444 Ae )4 ifl-g- 
4 44 4 4A4 4^- l7f4 ojifl(431)4^ 471 ^ 
s444 444A4 tt4. 

ah D4 #4J4 7H^ S7H 

7144 S3!fA)4 447 ) 7144 444 ^4 

s 7)4)44 444 7)7il 444 44i 44. A4 44 

o) o)-El 4^1^ 7|S 44 44 4-7)1, 44 £7)1, 7)4 

47)1 -i-As 4^s)°) 44. 444 7)|4°14 4°1 44 
4 444 44 444°1 4 °)o): 4) £ 7 ) 140 ) 32.44°)1 
44sf 44. o]5) 7^0)4) 4fAi)£4 £ 7)1 #oi£ o)£ 
44 444 44 4 #444 44 sa] ^a\ o]^ 
444 44444 44 44 47fls #44 °14o1 7f 
4 44°1 44. 

°11- 7fl£«-f7i 4444 4711 s4-4°)l 4444 31 
£ y>£ 44^4 47)]## #oi3i a 44 #44 71)4 
4 4-7)1 «M4 47fl 0)44 44 4 #s)4AS4, 4 
44°)l7ll #44 44.’4 4°1 °)4 44 4 

4 , 444 «fs 4444 44 4*nt- #4 44 444 
of 4 44 444 44444 1- 444. 

□h #44 4S 

444 44S a# 444 4AS4 #e)o) ouui) 

444 °f44 44, 44, 44 , Afs), £4 4 44 4 
ofo)) xicfltf ^44 n l7lA 444 a 1 ##a 0)4 4 
4 °J4°1 4444. 44444 a444 44 4 a 4 

7fl 444 44 a# AAfq- 4f#7fs 444- °14 44 

4 4 -§-#°i a)s #^4 4°14a A444 ^41 44 

44. 444 4AS4 a#- 4 # 7fso)fe 44 44 

44 47)141- 7J-S4AS4 444 47fo) #7inf£ # 
444 4 s#o] e)a# 40 ] 4 4014 14 a#a) o)i 


III. 4tfiuihAl°| 29 

















#44 ##4°1I 44 #4144 444 s s# 

IaH^SS 7] 14:5 4444 4# -§- 4! 5L4#4 

4 ##7^ 4# 4#s S 444 «, U S#°1 #44 # 

^ o. sfloj: § %o]z\' 


UK else s# 3 £4 fig 

44}- #447-14 514 444 4444 444 44 
4- #4l#s a!444# 4 yy$ 4 447}- 4 S 4 4 
1- 4441 4 A 31-4 44-4 444 #4S4# s 44 
41 4444 44 44# 4 4 SMI 44. s 5144 4 
44 4444 444 4-&41 44 4444 7fl 
44 44# 7 K 444 4 #4 0144 2 ~4l4 ^44 
44# #44 444 51451 441 s#°l °l#44ss 
4 444 444# 444# 441 44. 44444 4 
4 5L^-44# 4444 44714 Am 5144 4550} 
444144 4#4i# 444^- 44. 444 441 4 
5L 44444 4## #441 441, 4441 4#«K 4 
#4# 4 S=51 4# #7^1^ 514 - 4 # 

7fs.4l 4444 4144 4-4 4-g- 44 4 4441 414 
74114 4^4 ##444 4 444. 

##^ #34 §3 
7K HI #34 y&| 

#444 ^ o. #n 1996 4#4 44441 



44$l 47 |h] 7 | 431-44 417 4 4414 ##4 5i#4 
7^4 4441 44 4# 444444. ##1 #44 4 
44 444 #44 514434 #4# 51 4# 444 
4=4514 # 43454. 444 ##41 444 51# 4 

## 4#5i7K 4417} 4! 14! m 

##44. 

200 9 7fl^ 514-444 41- 5i44! 4! 4414 4 
4 444 4# 4#4 4S.4 #444 41444 44 
444, ##4s 7H4 444 4# 44# *1-1445! 
44 #411-01 ^om ^-sj-44 #4 #444 4# 
#4# 444471- -g-°m 444. 44# ### #4 

# If-iss 4 44 441 #44 414# #4s, 514 
14 40^ s#-4# xi-s. 7fl4# 444717] 4 4# 
71- #s4 4#4 #5*4)1 44471! -§- 44 a## 

#7^^0114014 

4*1# ##1 #4# 4734 7^4 ##41 44 ## 
4s 4# 47^44 #44 4# 4s 4471 4# 4s 
1 4444 4 s#! !45L-o|7is 441 44! 
401 14444. 441 44 ##ls 444 #4# 4 
1S47| 4471# 7H4!S. 514-47^0)1 xii41 7|! 4 

# 4## s# ##4 47S# 0 1 4#si 44, 4 ## 
is 4#4 < 4 4 4# 4#4 7^4- 44# 71-144 
si 44. o<a i-i> as 441 4 71-40} n mn 7} 
4ss 47} 4 a! 5 l4-a}oi 1 !4n 7)4 o_s 4 
4s #444. 


<fi l-1> 55^ 52 £S 


U[ 

ura 

Ah 

0 

l-HS 55 

y 15 l-HS 

a# LH-g 

52 SW 

*Hy o|sH - B5 / US 4*11 sH^ 

^ 4*11 sH3 


LHS 

7|1 LHS 

m L H§ 

52 SW 

*ny oisn - S5 / ns 4*11 m 

S5 4*11 sH^ 


l-HS 45 

7 |g LHS 

52 <SM 

S5 th=r L-HS4 0|sH - *H 0 0|sH - S5 4*11 sHS 


30 ss 





































4. 15= 4S1 SKt 

H4 11! s!455 11471 144! 4! 
444 1141 4 414. 

(D 4^41 !!o| 

4144 4! 4! !4! 5441 H45 44 
14 44! 4441 444 114-11 44. 4, H 
1 11 !1! 14144 H4 44 11 
44, 11 45 11 4444 454-11 44. 14 
11545 154 44 441 414 44 41 44, 
41 45 11 54 5^ 44 51 44 4441 44 
14 44 ‘4441 44111 4444 444114 

(2 ) lh§°| 414 

441 1111 144 ^4-441 4144 4411 
44 ‘44141 4141-1144 445., ‘441 
41 4144 4 4415 444 4414 5 441 
4141144 414. 544 2009 7fl4 544411 
4 44J11 4411 4111 ^4 44)11 4145 
4414 44 111 1411 44. 5455 ‘44 
441 4144 44 544111144 4114 1 
1 44 41154 441 45911 4454 41, 4 
#45 41141 4414 4 ‘45 4114144 
4 455 ol44 4 44. 441 441 415^4 
414 4 4411 144 ‘411 41411 151-1 
441414571- 7fl!EHoj: 4114. 


( 3 ) 444 441 

44 411 444 444 4 114 144551 
41 1 111 1145 oh 4! 1141 4 1 44 
14 441 44 ‘111 14! 445 14. 544 
1411 4444 11 54 11411141 541 444 
4 41 4111 44455 4144 ‘144 44'1 
44554 41114! 5411 45 14.14 4 

I 44°1 144 514 441114 444 444 4 
4 141115 41 41114414! 114. 5 
455 4 4445 444111 5-b 1141141 5 

II 441! 4141(41, 41,14 1)1414 4 
7>! 444 441115 4444 4 414. 

( 4 ) 5£J41 419 441 *1 

t4h 1111 4! 44(open-response tasks)-!- 

4441 4411 44114444 14144 44 

4- 4145 5 144 444 47H 4!4 111 44 
1 555 44411154 44 44. 5453.454 
1 11 4411 £! 4!°) ojs^^oj: 3-4^ 444 
44114 41411 111 44! 4141114 
4 4441 4 • 47] 441- 411 40] 44x14 4 
14.14 544114 44 #1! !!114 44 
114414 5141-1441 tif 4 14 ‘14 

5 - f’m 417 )- 7^455, on- 441 40^4 4 
5-i- 41, 54, 44, 444554 44! 41455 
1441154 414 414. 
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IV. ^1 ^ 4 



20^1]7] iofl £31 SHlofl I960 

‘Afl^tJ-’ -gg-2)- 1970T€im^ ‘7l^S #o>7> 
71’ #€: 33# 7^1 ^ 3711 ^33 3# g-g- 

ty\, 1980 H4H1 1H 7]i 7l^A5.A]oj gg) a|)13 
41 tflft ^BHl goJ-xHl 3WS3 ^7l# $7fl g 
H. n)g-o) ^4j-5LAl-^ °) 5 | o] NCTM(1980H ‘An 
Agenda for Action °flA-| gx)) aRgo) 4j-5L g4}-3 2= 
Tjo] Em^# a )<$# o]sfl 1980gx|l afl^E) 

Ajrfl^Jl «> n># ^HI rflt> H33^ 133 o] 
3, 2012, Xfloj-g-). 


A44 g*|| SH1^« 4gA|?|7| 48)4 ELg-5)1=411 A) C\ 

S Ailfoil g°|sfch 

(D S*)l sHl^ £! §«o)|A1 x|4g°A x|££)4. 

(2) tf-y Mg SAil -ys-* ifAHShJI gS)*j *144 A):H 4 

as sch^ sun aa* mt \ Dgsm mm \ 

St). 

(3) S*)| ani°| H4^2I o 1 l| 5-h gx|| sH^ S)B4 4§, S*)l 

# Et§0) Sg D§.E #A|*)4. 

(4) -a# AS SA h , Af-SI §4 h , X)2 S)A) S4 0=1 Er] 7)X| §4 h 

0 ||At 443 S*» sHSS^At Sa|, g*j« 

DA8m, o» 1M4SMI 34. 


°1 3# ^ 3113 #33-3-3 gtj- ULgE)- 

34 ^ A-|A) §| -g^W. 3|3HS#3W1 ^t\ 

Til ^843-3 ifl-gg. 4)4 71- Ag 

2H3W 333^ 333^7) X)HA)7)] 0)3)-^ m-g-i 

H# #3 V 3 7) AX) g-g# g-xfl 8(113# A1 

3H3# T3)l Sj-AIM 7)-Xl 7)1 333. °M 7)1 5 3 gHH 

UL^-2|-^o)lA)A g# 4## XgAj^A) g-7)] am^^i 

#3# A^af^Ao), Ailexfgf X)) 7 Xf 



SX)|o| £|D|2|- £§ 


7K £*)|°| 2|D| 

#31 aMo))A)o) ‘°4)M Sfl^o] gx)-7)- o)n) o e V3)x) 
333 HgH 7)1X1 <*|#3 tflAj-ol S)M o.x))Ar)-M ^ 
7)|Aj0)47 Qg# «)14 HVO)^ ^7)) ^7) 0)^31 g-X)) 
«M ^41 A) HtHHl A)-j17)- A^E)^ 


^7)| A J X 0 V^ 0)^1 X)A l))A X)^ HJ-H) 

-T L a) 1^AA 7)1 AHH1 0.7)1 5fl4 S ^ 7)5171- AH 

4-rcHism. 

Att 2007 7fl^ °l°i, 2009 7flxg 

^ g^o) £E 5L21MO) ‘57 A, -1E)M Hj-^’ -ggriA § 

7)1 «M°)I H-b- 2)- 73H mH°l ^aiejo) 

2f«l-7l#«-, 2011). 


g-xiii- ttfH. °)lw #°) ^7)1 aflioiHA HH °1 a)-H 
Agx)£l ufl^ ^0)1 H 

Hxl olxHVA^Alol S)1H «fl-Sr m-§^ 

H^aHl 2j-§-^H «» <3^ §7)11- r)HH7lA 

A-EH. mb)H 2)h ^HHA) ^Ax]Efe g-x)l an 

olH 7 ^o)h o^bIh# H^l 3-8- 

^5) h°1 ^7)|m g- a i, g-HH 

xlH a °1=H t]o) ^o)x) Hxl H 

fr ^olH. g-XllH Sflgoll o)ag o^ggolH #°1 # 
^°1 °l a l ^7) H7)H 7) 5HH^ 71 g-XflM XlXj 

Hr S)H^ ^7)131-11 2.7} o|^H. 
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l k 

^111 11 7 \a m si 

*11:, *h-Rr ‘3$ ‘«1 

axil’s ^Sfe 111. 

•§S tEH (routine problems) 

°l n l <gJL5)^r 1# #1 111 

m m*y 41- mi nm ^ %s= & 


111 1111 ~ o ] uj-^4- mfls 1111 1 

33- ^r $fe £111 HH1. 

UlSS tEUI (non-routine problems) 

£1# sfllsfe l^llll 1-4- 1£ D-14- SL 
= £ HIH -g^l HH S-Xfxjol ^ HV^ 
4- 3LOV8M ^°i°> «fe £111- 331. 


Sfll sHS 43 

-HIK Polya, 1957 )£ £11 £xfl 111 41-§- r^g-aj- 31 4ll|S ££H HI 14. 


S4I o|sH 

O 

Am m 

o 

Aim 2U 

1 ° 

23 


1-4-S£411 mi1 11H1 sa> 7>x|-g-f >=. oi- mi 141-l^l 111. 


<a F-i> saii mu 24“ 9S4 oil 


S*ll SH2 His 

SHS SS 

S*ll 0|sH 

SA|» OlsHSfe 24^, SA1|0||A| 444S 

14 442 1# *a *44 5c* 44S 
ol Sn\m S2§H=r 240|oh. 

• o|x|2 1, 442 IS 9427h? 

• 4SS S227h? 

• SIS S224? 

• an# a4 mi, 3*9 7 Is* M44. 

44 43 

SA||0||A| 442 14 4441= 1 AhO|o| 
24# 44SS 24^. oil 7^1 s*l| 
419 24* oigsMI Sol. 

4814rr 14 442 1 40 |°| 293* 
943°^. H2H 4 2* iillofe as S 
All* jia|sH01 Sol 

• Soil a S4» S 30| 4*7 h? 

• 249 SAll §o||x| 4*12 10 | ^44 S49 Sa 1» 344 M0h4. 

• S4S SA1IS? 

• SA1» #S oil #£9 ^2* a# Ah§sHS4? 

44 Si!! 

8H9 44011 44 3i!3£ 24014. 

•#o|°| 4 24# ^4^^711 StSsht^ Shah. 

• 4 247h #4 #a| S4SI % 4 2S7h? 

• 4 247h #ohS 1* mm 4 2S7h? 

23 

SA1|» 8H99 43* 4*44 SSsH 4 
a, oh# ggog sHMS 4* Sfexl Stoh 
S 1 9A| oh# gfgoi $J°2 4i= 3S 
o| oh Lh#x|* bUn.sH Soh. 

• 24» mm 4 2S7h? 

•#oi 4§* mm 4 2S7h? 

• 24» oh# ngo£ O|#0h 'i 4 2S7h? 

• 944 22* oh# #a|| o|| *Ssf 4 2S7h? 


IV. 444 S*ll §H9 33 






















44 131 34 4434 131 «14°l| £13 31 3 
433 #*).© 31*13 ^7> 31 ^4, 443 443 

i- 3£i 41 43 13 *}3. in 144. £#34 

#£3(Krulick, Rudnick, 1984)3 1 t|1 34 44££ 

34 43, 3l£ #71, 114 41, £344, 44, 
-ELS 133 33 , 45 43P-3£, 4^3, 31 
4, £, 4£, £4)1 3144S1H4, zz.3£(Greeno, 
1978)1 344, 3144-7], 4443, zlh] 7 1, a 
313, ZL5flS 3.3171, 344 Afl^l, #4 7^ 3J-3, 1 

7-15 #4, 3 - 3 - 33(decision-space)3 #4, 33 1 
3£ 131 441 11434. 



134 1311 #3]oKP61ya, 1957)^1 531 
34 44311 431- #4 53 4-5-21- 14. 

<§D*P4ZtS°| SB)|o| ^0|7h 35 cmO|H 7)5°| z]0|7|- Ai|5 
°| Ij0|°| 2.5bH3)Jl ol-S, 7|5°| y d 0|# ^□H2J7h? 

© #313 0|SH 

1313 7) 44^4 44 7^4 5334, 13134 
444 44 4>W83 #3114 437l-35cm3£ 7}s. 
4 437M1£3 433 2.5444 71-434. 

© 7114! A||#7| 

474444 All 5.4 431 x43 44, 7>S4 43 

4 2.5x71- 44. 44445! #313 531 31 43 4 
o]4 444-^.HS. x+2.5x+x+2.5x=35 

© 3|S|5| -y|H 

4444-1-4 7x=35, 4 x=53££ 7 >s 4 44 
4 2.5 x 5=12.5(cm)34. 


® go 14 £14 

13 441 4 £44 444 41 &14 4444. 
£ 4144£££ 1411 341 4 414 2444. 
31414 4# 414 4311£ 44. 

71-S.4 537Ml£-3 533 2.533££ 

(71-53 44) : (7ll£3 44)=2.5 : 1=5 : 2 
3£, 1313 444 35 cm4-2-£ 

( 71-53 44)+(7l|£3 44)=-f-=i7.5 
4471 71-53 44117.5 x|-=12.5(cm)44. 

§)41441411- 414 4°1 414 14 14. 

#3||o| ^0|7h 35cm°J 5JA^g°| 7h5°| IJ0|7h 3|5°| 
1J0|5C| 3 cm 3 u Dfl, 7|5°| Ho* 


1 X11 5H4 4S4 443 H C JU 
7 \. 5X11 sHS 2hS4 443 a^H 

443 -S-441131 443 141 4444, 41 
44 131 tfSHH 1441 41 4#55 441 3 
34 131 444 4-1444(NCTM, 1991). 1, 44 
4 £141 3144 44314 444 £41 41 4 
£5, 3434 3131 £1443 4£4141 311 
144 1£4 31131H 41 443, 34 4431 
44131134471 343 3313 131 441144 
££ £4411443 441 47144 . #3 4 314 
3143 4334131 44141313l£ 4443 34 
4434 343 7fe 441 £14 443 4371- 431 
334£1 41 411 3344. £4144 £14 
£ 44 - 3 - 4 # 3 # 5 # 34-41:43 44414 V £4 
4. 34114 413 £43 444 343 413 4 
34 3143 £13 134141141 7 ^ 5 ] <3 
331 4133°1 : 413344. 
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444!44*14 444 £14 2 j- 4 i-§-H 444 £ 


*1 #44 #44 #4 £#°n*i 4#4 4# 


s u^n^i 4 mm 44 ms. 341 m 
4 ££-§ 444 m #£i 444 #44£, 4-t 4 

mm*\ m zm nm # 44. #4 

l££ 2] 4 5fe a -g4- £14 4^4 441 

2] 44 43-^5. 1*144, oil- £l££ 4444 4 
^ 44. 

lit ■ sH^j°| §*]!) 


sH*1 

[nH W-1] 4=tfSH aaja z^(NCTM, 1991) 


111 s# 




S®w a^. 

—i —i s l_ 


4MWI m 


XH.& 
I o> 


s-^- • S-Ef - 


11# 4*11 4 , 44(Niss, 1989). 

AH^S 4«t*l ?H^4 StS« oisHihch 

Mm £l 4 # 2LZ)0||A|°| S«[2| S§4 £#^21 #*||* 

oleum. 

A^) **|| sHS EHE, #*, #a|* 7|#QL 
4®)# %sa)4 £# C|# 7^71494 21^! °Ha)* blec 

»0|J1 tt2|*j°*. AtJUSfe E||£* 7|#C4. 

4®)0| 01□ | &41! *l#0| 0)L|E4 °\ 7 \ **°| Dhs. 

oils aife oisHmi 

L-K 114 H^|lo| oil 

4141 41 #£7ll 41- 41 a o V^- 4 - -f- 

«fl 4414 12.1^4 #j^iUK 


NCTM(1991)1 ‘Mathematical Modeling in 
the Secondary School Curriculum 41*11 H4 
£14 441 412}- 4 - 0 ] 514 . 

© ea# s s-yoii lhaheioi **ii mmm gssi it 

am, 1*11011 €ss d iah sen# amt. 

© £°i#°l 17(1* 0. s°]## sH^atoi 

itctoii uttt si# mt). 

© 5j#tt m n# m sioii ^gsti. 

® mm m lhs =l mm eaoii sts# xhsh*isk>i ### 

s«m. 

£444 144 £441 1*11414 44 4*14 4 
444 1441 44 334-2- £441 #441., 141 
1 - 41471 144 44 741 441 144 

44 4441 iflxfl 4 441 7 fll4 44, 444 414 
4 mm 44 444 4441 4£l 44 44 4 
144. 444 444 all# 44 44 444 4 s 
4 444 7flll- £4444 44 7fl41 444 m 
4 *ll£l 444 4444 41 4444, 4-8-4 444 
44444 441 41 41°11 7 o > 44 444 14. 44 


(1) 4*ii m 

4 71144 444 4441 44 #£7 14 ^ ^o>ifl 
4 444. 444 4 -S.^ 444 444£ #£7H 4 
4 4444 e )1 £44 # 444. 444 44 4 £ 44 
44 4f 41 44t 4 44474 

(2) U2S- 44 7H^ 

44 4# 

(3) S.^ 

444 4441 44 #£44 ^f- o a > 4 &S££, 
#£714 41 - »n>44-ji 44 . 

44 4 °l*44 #£7|i i-o]-131471- 411 441 

£441 a# l£, 44 £ #£7in 4441 4444 
£ 714144. n44 #41*1 M4-1 ^4 £*14 4£, 
4# 4°11 41-44 #£711- 4444 £#414 £4* 
# 4 4£ 4£ 44 4# #£ 4# 4°14. 441 £4 
ai- 4 #£714 #1- ^4£ 44, 44-4- 4-# 44 4 
444. 

P _ X 
n q 

p, X, q £1444°l££, h4 44 #4 4 44. 
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IHNr 10«i AlW <^lo]cf. 


a# *h?| 

3E|fi# 

s37|°| 

Ef 

A 

T 

a# 4 

1 

3 

15 

2 

0 

15 

3 

3 

15 

4 

1 

15 

5 

2 

15 

6 

4 

15 

7 

6 

15 

8 

2 

15 

9 

4 

15 

10 

2 

15 


°H # c i ^tb &# ##7| x^l ^ 

5 X* 4^2b ^ A ll# 4 SM. 

pq 
n — -^ 
x 

°il# #°1 SA]# #3.710] 4( j p)7\ 10nj-B]ol 

3 *1 S## 5=1.8, p= 10, 4=1501 

E£ ^=83 0 l c l'. 

^-oi #317101 #;§«■># o]el 

# ^b^# ‘the capture/recapture’ t o t '*t! 0 l B b3 
0)31# 7llolA5.£ Al-g-E]3I S^ollA-l£ l--§-E]3I 


36 si- 




















V. 49$ $71-31 $9 9 $3 


01 


^4 S7h2| 


1990$$ 3, 4$ NCTM$ $4$ 7 0 V^S- 

7l$££, 1995£4$$$4$ ^1 
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$Af- 4W mi a +, -, x, +, r, S4 §°| 7 | 
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~T + ~T =4--— 
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4-°l-7K 1- 3JS17MI 24 

?v 4*J-3 ^4*1^ 44. °H 44 £53] 

B-b ^#5] 44 4 #4 4^ 4444 jt§- 

4^- 444 tfll- 4 44 441 444 441B 41*1^- 

B57*) ^tg ^4. sj-7]] -sj-rf. 


esJwH, asaiMfe ch>E! *4?J SWoiiai 7 H°jo| yaH= hj°| a 
0| SJ* g?» 7fesW| S|S£, ^*|| <u SS 4S 

S 7H1^ Efe xjySJSW 7H-ao|| 5=7|| Q» 4 SIS. 

w«H, ^A)|#0)|Ai A|W td|d)S. §°| DHA)|0)| 

0|37|Z7|*| Dh°fSh Al-SOll CHshCH 4^-!°^ sHAjsm -Mgsfe 
4S* SSSH^, SS 1 H4 LHS4°| 2 t||S0 || SS 4SS A 
X|°| °I4)0| 7fe5fl S°|*| AH, H|EW AH §4 a-S BS 
USSSSJ AHl SSA||J 4 OIH. 

iM, “S4J=M=r azl#o| saw ®W*o| x[x\ 

o| SEW SS SSSS4 0|0HIS& US'—I US SS* 

SS EJ*M (SSHW —7 |s.| SeHs.) SBH-oswi °|A^s 

S SSAIS 4 1 SIS. 

4^8: S54JB 7fl^> A] 4^aflo]: ^ A^ojcf. 

5!«H, sfSSOI WSJ StSOM gy* SS* 

4 214*1, £E4 an* *®W A |rn Ajsaw SUS SS ?HI 

S*ll* «H3tt 4 2I4*» §7haj7| SS) 325 soil y®! * 
A||(§S S*ll» a|°Wh SWSW AH^* SSS ^|(SA||)« 
7H^aWS ®JS. 

w«H, s^EO| xHSS S*J *HS 7|S* #*114 S4SJ ye 

s sss ye* ssai ussw swus. ai#s sy 

°l S4S QW7JAI4 n^w|EO| ahs 7is(a)°i yy SSoiiai 

5 Stw UHS4 xHS SA1 anas yA^ SSOIS sao|| SS 

4SSWS ys. 


c|. o| aHS ys 

553]EH| ^ 21-Ag o. cf^ <a V-4>£]- ^ 7]^- 
a]# Aj-g-'Sj x}7] ^7]-(self-assessment) °l-§- 

»M WWS 3)-Agafl it Til ^JL, oil- Jg7}*j-7ll4 ^ 

^°1 -§-°l«M 4f^«HM x J 1997). 
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7 \. 4§T ^ 0S2| 4S 

44 3 3431*1 3*1-*1 44 1*113 34 

3 4545 4! 33. 534. £4 4431 1«H 4 

4 3*1 341 43*1 *14431 34. oi 3-34 443 
<3 14 134 44 3*13 33! 0)44 4431 314 
3154 43 4 3333 3343 371-4 4 34 43 

3 34. 54 44 3 344 341- 44 4355 4 
34 4 34 433 443 4334 4531 3143 5 

4 444 3-5-1 34 4 34 433 4344 ^4 
444 3 V 34 3. 4433 3*1- *1355*13 345 

44 44 &} 71331 34 141- 3345 £1444 
55 343 334 3.4. 

44 443 4345. 4331 4443 4433 4 
331 3435 4433 45* 434 4 34. 5 44 
4 34 43 44 431 435331 3134 4 34 
434 *1-5331 434 45 371-4 4 453, 44 3 
71- *1331 o]414# 3345 544 4 34. 

4434 34 344 343 344 4344 33 
344553 4*11 33 4431*1 4315 443 53 
4134 *133 ‘441- 5#sfl 334*13 45 ‘4 
3’31 34141 *H431 44 330)4 7113355 
3414*143 4143°H 33434 41114 
13441 44. 5 551-35 4*1111*34!43 
53113*131*1 3414*143 3*1-1331144 
13513115 34. 

L-k 44 ^ 344 11 

4*115 43-31*1 *1141 31443113 *13 
31 mL ^} 7 \ 43H 3*o v 55 4*141 343 345, 
43 331 5153334 *11345 435331 *14114 

45 44. 43 5*14131 3443*1 34 441 
*1141 31 *133 4333 3555, 44 331 
41 *114 51 5331 43-55 341 4*141 3 


o) jui)-2)oin)-_ 5L5141 44 343 343 31 333 
55 343 4144 343 *13*1- 35, 33355 
3333 3*1 4131 3*114 441434*1 414. 

43 133 341 344*1- 33 4133 333 
411 * 1-*15 1443131 4141 4334. °H 4 
3431*11441413 141435514355, 
133 34141*11 335 544! 443451 
1 44. 331 431 3133 34134 3131 *1113 
34 1341 433 43 113 4! 411 *154 
1 4434. 44*1 314(54)7)- 4 4131 44 3 
34 3111113 *145 33 413) 1144. o) 
34 341 3134 ‘3113 4553355 443 
13 *144451144. 

31 343 13355 3*84! 313355 3*8 
41, 54! 15 3113 44 4431*1 43144 
3411*11 514 33 344554 51-0) 141 
3 343 3431 H45 4*14!*131 44 54 4 
13*W 141 44. 5 55115 4*111114! 
43531 !3*H*1 31133) 341 4*143 3 
7 } 133 144! 351- 3115 34. 

13 133 341 *114355 341 4*143 4 
11341 34434 411141 414! 311 
143, 3133 34! 544 44, 44*11 314 
434 513 1331 41 *1*15 7144. 34! 1 
5 *114355 3*3*1 33 4313*14, 3133 3 
44 4131! 551-35 3413443 34 344 
1-33 54 *1-3531137131*1 33)3553 54 
344 351- 4114! 335 44. 

4. 44 4 34 4 43 m 

44355 4411*11 3*1355 71443 3*1 
*1 4*11*1! 44*1-3 5*1-4 4! *134 530) 34 
355 4543, 43 1331 44! 43-1 544*1 
33145 44. 54 4313 3H 444 4 33 


v. 45 m §7h°i ^ uhg 47 















4- 7>331 33 22 22°11 3233 7fl3€ 333 31 
S3, 223 3123 33 232 33 22 X K1 
33333 ^^Ol rf-e^ 4 O^cf A]«y SAl-7)- 222 
2 ^33 3323 322 43- 23 22 3 

SHI 332713 333. 

22 3 33313 2 32 322 23. 

^a*f 54 h ^ S*d 2|*!s 7l*|:a 5+S-CHI ojsl-Es 
5Sh 

5® 7j|SjM AIHSMI Ad^O! StK 

“^■21- 2^|2.| £1^* X|°Qi H|AMo| ^o| 

£|A| SEB sHOf StK 
th^woi EH£^ Sh&sHof stK 

5® 7IZHS. f^TlI Shi ^*jA|?|^ gg* M£S *Hg 


233 333 33313 33 3 X 33 2231 7fl 

333 23 S1SHS, 3331 23 -g- ifl-g-^§- AJ^§| Til 
323 3333 1 23171- SH.S.V+, 3233 23313 
3 sW 23)3 2231 33 33 s 2333 3ss 
32 231- 23. 

33 3 33313 2 33 323 23. 

gg ai jha^i ysom °m ehsi°i g^oi umoi 

Afe OJ- E|H^ JEAh°| Ed£(ggfe §gw g&* ?|sHOf §fch 
• LHS4 a| 7|7|- *ng. 

tfAyoi ^gsm y§a§ 7hA|i^ gg S34 
sHoi stK 

JHAH7H gif A| 7|S5jo^ ^gOf if Edi^ #gg°l Ed 
£., gm Ed£, AfgAS.-|S EdE, gSH5jOJ Ed£, *jgtf Ed 

£0|cf. 

ah as ^ E3°| 7|S Hhw 

22 3 233 33°1 3332 33, XV^ A)7^ 7| 
3 33 23 413 4133 2*8333 23, olufl 1-^-1 
3 23 33 234)3 Igx^taj -ol 

23. 


313.3^2 3^3^23 334) 222 *82 -2-3 

2 41333 334)3 33 7M21- h^o] -2.2332, 

ZL 712 7}SM 413333 ^ZL 1%7\ 3SS 
%%-tt H SLB 12 xHa-Hi^MH 2 

^°il Al^sWl 22 Ji-Srl- 

«H1 Hsfe U2°l 2 x ^fe 322 7|22 

2^27171- 222 23 °1 22 . 

22 2 323 3s(3i)t- 2333, ^33 23 
s zl 3^23 ^-33^ 223 332 2333 33 

3 2-2-33. 23 7l-§- 3^3 33 3^2 -2.333 3 
3°1 33 : 33 7)132 3 23. 223^3 24H1 3 
3 323 3S.22 sLEfls 2 22 32, 7^33 2 

2 23 7|2 33 33 s. 2323. si33 3 ^ 33-3 
33 71^-3 3^-2 323 33s .2.333 24^1 3 
23 2231 33 2-2-2 s32 33 33 S3 323 
zl 33333, 33 3 -^^ 1137133 - 37-1 3 ja^i Efl 3 
3^3 33 3 V 22 3-333 7is xj-^7)-1 3 33 . 

22 2 332 3331 32 333 333 

32 333, 333 32 23, 233 333 33, 3 

3 3333 33, 233 33 33 3333 23 2 
333 332 371-33 3 -§-333. 33 <s v- 6>2 

33 333 3331 32 37}!- 333 31s3smi- 
3233 22 S3 333 7^2 24133 -2-322- 
3132 3133(3-32 3, 2010 ). 
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# 510UM42 #01. 





•44 #*1l» # CCH LH71 42 °|= 44 #4 44 4o| 4 4#t!*l 

* ^4*loi. 





44 4#oll4 
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4So|| im #§£| S# 

1# 4$°1 #4 1# #«fl4 4141 


o|#l #1] «Vfl7l A)m#a 1 - 4 51#. 4 
141 OjAl^oflAi^ 11# A9l Q 1# 1#°1 141^ 

s ##o) 4 111 4!#a inf ^ #53## a# 
11# 44iaa #o]-e.oi# 5M °W^^J aaa 


nv. 


3 41 #4°11 1H oil- n##4 511 a 11 


ala 1H 511. oil 11#m 111 Hi 
41 7H8- 4a# <3 4! #1#°] 7 fl^l flfi 7fl 

1 411 411#1 oil! 1 541, H ll i 

I #4°1 1 Hoii i mi HI am 

4111 #. 

n m xiiiH ##111 #4 rM 111: 

H, 11 7111 1^4- i-Sfl 7>s^l 11 mil 

II 411 ## ^t im. oi^ m m 1 

im mm m m m mi 4 - 2 . 
w #m 11411 . usiHi i98oii o>i n 
a anil ami aAf7f ofi #5j m 11 

na, nil-1 la a# m mm, 11 
#1# 4#a#4 °m Afaii al# 41 #1. 


m n# 111 ai n 11 Afm an 1 
o> n#oi mi m n m 11 # 4 5 # 
1 n##a # 1 m. aim #444 411 # «n 

mi 7fl7flo]oi 11 °n #a m n# Am 
01 Afl^o. xm m m m m 440 ] a^ 
1 # #4# mas 14#a a Aim 111 - 1 # 
#aal a! 111 m °mi #14 loll 
(von Glasersfeld, 1993). 

11 in 45310)1 nil 41 411 114 
14 7im 44411 111 msln #411 &4 
111 ofi xmla 44# 111 ttl 7 M 
1. #44 411:4# 14 im 1111 ##1# 
1, #4 aAfi n Afo) o)i Aijzj-on oum# a) a 
a##aa# i^-g. 411 #1(1-41, 1998). li 

aAfa mi am.7)- m ## #4 #41 #1# 4 

la# am of #1. °1#1 ##44 441°1 a 
4## 45m- 7m a. 7 fx)a l#a a# ##a] 
##4 7H7Hojo) AJH ofomi- ## #4111# 
mil of 114 loll 0)15] 1 nfl 41111 a 
nil #1 • 41# #l#a ## 41 aa ### 
aal #44## a# nil anil 11 #a 


##1 #l# 144 n5j-o] 14 53-151-] m 


# 4 511 ##a #i(14# 1, 2002). 
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3SO| ££} 

353 3*11 as, aA4l a|A| #3 3S 

o 

3S1 AS#, -yA||5S 


as Ais- g s^Jh°i as^= 33011 s^oh # 7 |, §a» m 

71 37|§|-7| 

0 

as AIS § S^Ah°| ^ 5 : a s tfAg# 0 | 

^J-0lSh7| 

4^011 33 

#4A|, A|tjX|, 2£A| §5 

o 

71§ A^a^ ^Sh §AI 7(1^4 HD° 7 | 


ash SSS a# mm axp|- wgsjos, 

3^71 

o 

s^o| 43(51*!, 35, ## §70011 53 

Oil Sh^T;^ X^AJOI 53 sa 4511- ^3s|-7| 

rAh°| *HSS^ 

CHE! A^om aH fS 

0 

s^HA^ 7H7HS4 343S aa4 4S3 S3 

S 7)A|7| 

S3 oil 43 
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£4OIL) Sfw gxy^ &iS|7| 

0 

^41# ^e!=! *}£ AHI^ y#7| 45} EE)=r tf2f 4^ 

i^a zLmm vmm ^101* #041 

0 

142m 2£ HL^CHI HH48I01 4^8|7| 

m*M CHSS|7| 

0 

HA}, t)“s., si-jh 4r!!-2.| D}°f8}il §=.*)°J ^tf# H 

5 } ay tS0||A-|°| MW 

Zmi SA» A|gSM 

0 

^A|#o| yo)y 1EH°| 7|#4 ®7( A|gs}7| 
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444 a4 ^4- 144 'll 14°) 4 ‘#11 
1 H 1 Tfltb la41 *3^14 n 41*1 4^14473, 44 
114 444°) 413 SA)-# 0 ] 7i|7|§}-4 1414 H 
*41, 443 SS 4M«fl 44 : 0 . 11 111! 41 
7H«H1, 443 444 4<g x }£4 4^44 3)714 
3 4 1331 444 144 #4 13 4 X 3 7} 44 4 
44 44(314 3, 2002 ). 


7K JH4H}§2^| S441 S*|S}&M 442} =S4 £ 
Soil S431 4So|o|o} ft}. 

445 } 44 S 44 444 4^4 440 }} 445 } 4 
4 47313 ai. 13 4 4°HI 4441 S4444- 7fl 
#734 147)- 44 . Ixfls #4 411- 4441 aA> 
4 47144 44 44 4* 111, 1-4, is 4 

171-4 H4 444 - S444 in 4 H^W 111 a 
4414 14, 44 4 171-440}: 44(NCTM, 
1993). 7144 o}44 44 1*3 4a 114 144 
*1 514411 aa#l 141 111 14 41111- 
-n-lsll 4 41. 

al4 x 34 44 44 7H4 34731 0.444 4 
4 4H4S 444 4444 44 # 444 4 3*4 
44. 4, 4731-4 4a 4 HfJ 4 |A-];£ 44 4444 
444 4 44 444 - 444 4 3*4 444 44. 
44 2 % (i) 444 *1444 4441 1444 A-) 


4444 41H 4a 3 t11 4141 3*4 41 4 
14 41 144 ( 2 ) 414111-8-4 7 ^ fuas 
1^444 41444, (3) la 7fli#4 n# a^i 4 ^ 
473 # 441 444 1 3*4 al44 4 }-^ xfl^ 
4a, ( 4 ) 444 4*414411441144 441 
444141414 *%A 4414731°1l7)l H11-«H 0 1= 
4 434. 


l}. 44 12oi|A}l 444 Stjo| S^tMl 4131 7} 
x| °)1 3!°]# 4^S0| oJ4s} 0| S^W3 4t}5) 
44011 Soil 4 4*4 40} the}. 

444 14 1331713 ix)141 444 144 4 
114 144 7141 a47l4 HI 44 14 4441 
4144 7>s44^ 444. #114 141 3341 
1 4731 na iTfli- ojsti^ 14 444 4734 
444 444 44114144 47))a)ss §41 sfl 
144, zl 131 uvT^sflo]: 44 1 , 473 #°! 4314 

17)1 41 #101 o)=0)7)4 7)2)1 411440 ): 44 , 
4 ao)|A) Hfl o. 44 - 0 ) is 44 4 = 141 A 0 V3g-E.o)i7-) 

1:11 1 344, 141 414 1*7^0) ^7)1 £ 4 . 
4 , laoflA) 44 44 444 473441 111 41 *4 
40)4444 4473 44 44 1334 4 A 31°1 1 
1 714H1 «m 7)4, 44), 41 4 17)1 411414 
1143)111 434 aj -444 444 -11*4 7> 
*7)4 1334. 4 -eflo)) 440)4 444 444 44 

° 11 17)-44i 1 473444 o(-l }4 £ol 41 7)401 
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33 343 2)S 14 SH 13 7( 4o) 7 (51 3! 4 
4 7)17)1°) 44 3313- 131 43 1 4 333 1 44 
(OECD, 2001). 

4£°)7)! S^3 440) r)4o) 3433 

4D34HW °]^} K1313, 33 41°) 4n43-|- 
W^l 1443 3111 414! 337(4 

4H4. S3HS 14 £7(i-S 4£ 441 ^H«j- <yxl 
4 44 HSSl f^43l ?)14 5)o] 44 

7)1311 444- 4 3! 443 S3! 4! 7] 4§- ° 0 H§ 
44! 41711- 33 4s 7 (s3°( § ^jo]rq- 0)5)4 nfl 
4°) 7) 14 £ A (o) f^2) 341 143 43)0] 7)3 
H31 4°)7), 4 A 513 475-754 1°)7), 4°(7( S4 
1334 71-2)3 43 3-7)11 4317) 3^131 31317)- 
1 3 U J1°1 334 7)31- 31143 °) 44(NCTM, 
1989, 1991). nB)HS 4JL°)A) a) °- 34- 33 Aj-^-o. 

n 3314 314 A 53 33 < 37 ^ 1 33 £7fe. 41 
3-11 ill 7 0 i^33 1343313. 

3SS 4^2.1 lHS# o|sHS|-x| gisA-fe -y^4^°| 2 

Oil 7Ut\7\ os=|°hs s^*h LH§# 4^S)£1 S3. 
®14SwO| e|#S LHgoii cpid 1 # 4«°s 201W 4 °(# 
a °j2s)Ei it). 

a|#S L-HS4 btl\ lh 3 # 3 bjH §§o|| 3 

SoIsli S3. 

sfcS#01 AAg S^am, AA5 §7hS H^ff ^ 

ai3. 

§7|McH 0|sHw 43SH 4§# £!«S3. 

UK 43 42! 11313 43 331 4S8H LH14 *] 
3 7 H3 m 434 7|13 £43 tflo| &4 
E|HS S*E), 2E|D|C|3 2 c® 7II §4 #i)E| 
O)0|: SICK 

430 ) ajx^jt 4434 333 333437) 4 A 5 
13 333 31 433 °(°1334 433 33£ 3 
43s 33. 31113 3s 43317)1433313 
ns 1314 311333 71-34 4s 34133, 
13)|]-3 33o]i a )4 ojojo) a .go) ^o. 7 ( 341°13. 


333 333 113! 3133 £134. 3133 
£3 ns 3471-714 ajz>xi 133 7)si 433 17)] 
1 314 331 334 43-3 343- 4ln 4°) 4 
333. 31113 3433 331) 3333 3^s, 3 
33 33 W 3133 &ns, 4434 3 ) 0 ) 4 ) 143 3 
3ns, 014301 334) 3^33 3ns 3S1-334. 

1433 31134 42)3 0 ) 01333 .441414 
331 7)1134. 3134 3133 4 A 51£ 347 ) 7 ) 
3114333 4742 s. 7 ) 13-33 4433 313 -13 
1414 34. ^ 2)33 2 ) 734 ^ sh )3 nns?)13 
1 3143 443 sh)s, 443 3414414 3 
n3, n 43- 44 4413£4 3 43 oia)4 4 4 
1 334(313 3, 1998). oi 4 33 143 31 £ 
43 7)14 4)4 4311444 3143 334 4 

13 31 47J-A144. 4, 2)7^0. 0)5)7) 7l#ol 0)0) 
43 17)1^1 41H 334s 433 4 34 3 
4. 33334 H-433(simulation) 13 3Hi 
444 7p541 3433s, 437) 44 331 £4 
3! 33n 4333 4 3! 1317(34 44. 

a) t)7ggo| 71|H X|AI(7|^ x|7i)g salt) 4 , 3 ) 1201 

0)0| she) 

#! 44 43! 7)si 341 423 7)40)1 444 
4 4 3! 43333 44. s34 4 A 513 4^ 33 
1 3431 3! 44ns 4434 41 441 7)3 n 
3! &£3, 4 A 5!3 44 331 A )sl 32)4 4-# 
3 1:14 4 3£1 S7) 7 ) 417)4 4^ 44 4 4-4 
! 34-oiaL, 0144 4 «j 441444 t-43ns 4 

14 4 «ins 41°11414 34. sb)hs 144 
#! 431 333! sa) 7 ) 47510 ) 0)4 44 s 3 
! 44 341313 3 s, 4433 314 H34 7) 
s 411143 7 )si 71141 n3«)3, 4°(7) 4 A 5 
13 314 7)41 7 )si 7 ) 43 - 342(3 1433 
7 )4ns 432) 4 7 (°( 44(Driver 3, 1995). 
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o]$\ £o] XlA)4- ^tJ-2]- 

444 #-§-1: 4 ^r44 4 4, ^44 ^-§-2)- 

44 4=^4 -23)44 44. 

iHAfe S^SOI 7hX|Jl -ysy X|AjO| ^<%°\7\ §SfS| n|- 
5fsfOjO |: thDK 

JjlA^ s^#0| AH^.-g- L(|go| SJ--H-CHI Hast -JdIS A|AJ* % 
42 A|5f A| 422 LHSOII CHSW fcaiech 
ccHiH^. 5f-a#°| -idIS A|4)0| S^SSWM- x|gw°J S7(|^* 
stmioi 2« 4£ 2°°^, 2iAfe §teSSO| a|l|JlL °fe 
M^^lSh7Hl_h i=S 7H^* ^AIISI SAW H£7|- 22. 

S^SOI AHS§ L||g°| S|£0|| H£§h -td*H X|4j* 5>4*l s 

*h mAfe #atf x^ss d|el| 2#2 42 

£!%|o|| A^oi sHof SH2. 

JHAfe s^S0| -yi x|Aj4 aH^ m LHS* 23*1# 4 
2£# H4S Algs^of §H2. 

JEAfe §te» 0 | -idlS A|Aj 4 AH^ 7Hy °| mm 

£E cm SEH°| 7H^« s-gai-ss smK 

jh 4 -s^o)| ^*h °ix|4!a|6f°l o|#o]| 3 l»* Sf^cH 

m. 


□K tf£x|- rn*M sHS Iff T 5^^ 0 | 
Jfe 4So|oiot tfcK 

#4 4<S°14 «H9#s 444 ^44 4*J- ^Xill- 
44142 n #0] 4^4 4444 °11- 4444 441 
1- Sflltj- ^n> o>qa)- JLAj -14 4# 4^44)41 444 

^-i- 441 - 4 4124 44 444 4 ^ 44§- 7>a 

44 4444. i2442.(Vosniadou, 2001)4 2A]- 
A 44J14]7ll S[^ 4414 7|-ex|7| 44 414144 

241 ^ Ufl > 4}-Ajs.ol 443 oj A^J^ < 24 - ^ 0 

44 - 444 . 444 41 4414 41 441 #44 

3. 4H 4124 ^44 4VAlj£.o] -o]x| AV<g-ofl Xj^ 

4 44251 ^11- ois^H oil- 4 31 ^ § 

^4c- ^7)1 o^^Ai 

^-8- ^^7(- ^4^- A^A^OJ tj-^ XlB^O) 

o^7lAi f^AtV 3i£, JLAfe tj-A^oflTfl ^«1 ^4}- 
Aj AlAlO^ Al^ 71-e.Al^ ^ofloV 


^°1 °W^ 4}-Ajl-Oll7ll Aj-A]^ Sj-^4- A,AiS 

^S], ^ Slfe ^ A]^4- 7}^0} tv 

^°1^. ^AflAjol ^ 71^ ifl-8-E. 

tj-^xl-71- 4V# j^-i- ■S!-^ 0 ! 

M’tt ^°11 AfAloj nj-§-o]] c^Tg ^71- o a<^M-^X]l- o] 
^-cr -HAl^^ tj-^4- 2., 

^o|Al tj-^ S-a ^4- o]§H XfAlO^ S[^ A| 

H S1§1- 

n}, hVa^a]o_S A>JL^-1^.7)- 5flr}-. 

SHHH©] z }7] i s(self-regulation)°]fV 4}-^x|- 
AfAlol aa S o) tj-^ ^4 Jg7l-^aL ^ 

ii^A| 444 4^4 4 OJ4 AJ444 7fl^> 
^4- s^-tv^. 5LA]-4 n}44 44 71^1- A-1144-o. 

S«i t[A^4o] X(-7] i£lAj°J ^>71- £4 4 

51^-. 

mm subsoil sjoiai tfAH x^oi m\ s^rom 

* 7l|S|S[-£S StK 

m 7fetf 7® s4^ej ei# sewe ^?J0|D1, o|## 
0184 xfSif 5 !^Ja|* Ste# 71-s.Ajc.K 
4IS aa^ x|-id°| 444 xm 44* Sa§h4 o|sH 44 
oil 44 SAM SSOll 44 4 th4. 

44^J i!#S0|4 44, SAlloil cut} sHS4 m\ EH§h4 g 
7ha^ 44. 


UK tfAHso| =71 o^0| 7fe 3|. 4tf 4S0|(H0t shDK 

<il«VAj44. «HH| Tfltb -^717> ^a ]4 4 

^tt iVAj4s|4 4 ^ 7 )- 444 . 47|4 4|a]4 

71 -A 14 tj-^ A^oj] 4 ^ 4 - 714014 ] ^ o ]4 4 

«K «K#°fl n HV7l-Aloltl- 46] □ 4 tK^Al-s] 

^714 St -444 ^°11 n lAl7ll 44 , 44 S 

AM-4 47 ] 44-4 4 - 47 ) 4 - 444 . 5 LA 1-4 4 - 4 - 
4 «H514 4a 44°ll “31M- 44 t11 44, 44 
- 0 - 7 ) 7 )- 444 4-^aV4 4-4 a^i- 441 4 ^4441 
44. jiLA>7> sj-^1-4 44 -i-7) 4-44 44 44 4 

44 4^44 44-4 44. 
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mu $□! 95 ai# 

* ?£l Jlxm 9 A).H 71## A)gS)2# Xfsjstp 
s^#°| 99» 999 £°J0| Ohtd 999 °9#a 9*)A| 
7|i AAiH2.| 459 590)1 999 A)99 s 7)3 4 9S^ 
9959. 

SfAy ZJ-ZJ-O] 4^0|| -Mg s. a s ^gsi-ES. s.'ysjcl-. 

99#9 56)9 99» 99H ZL 34011 9®)9 
§7)*)9. 

6)£!§9 99 H9» 99 §7» 5 95 99» A) 

g®)9 n|=«|ffl- sen 0)99 i)9§o| Dgs)5 i)i=r 

7H5D 4 °j.^m =l aa« *11559. 

AK X|AI °|^o| S7|aq^ #*ll 4SKHI 7|it.h §71- y 

S# 44 4S0M0t SfcK 

41 All At-^-ojl 7]it> 4 7)- a>^ ^ 441 4^ 

2 444 44, ne|j7 Ig7|- IH a.^ 4442 

414. 4444 47fe 419)7-1 41- 444 444 4 
7>4-ji, Jg7>7l- 444 441 €-4 444 4 24 44 
#24 1444, 4°4|- 4^5] 4442 1441 4 
444 471-014 6)|i- i-o) am 444 44 94 
1144 4-1414 444 41 444 444 442 
s . 4 7144 44 411 414 H 411 14 A ^1 
144 9414. 24 7H44 429 4 441444 
214 44 47fe 144 4414 44°114 4441 
44 411- 4442!. 4144 414. 


#4 44 4144 4141 Hsfe 44111, 
4#9 44 4s, 1414 444 414 14 44# 
°1 $414 444 #4 4147-11 l7fe 4 A 3#4 
4 1414 44144 44 14414 HI -2-4 
14. 14 l7Kr 414 149 44 f-411 A)s4 
1)7-1144 Ft 1# 4 44.414^Hl -f 

4471141 2.a)#4 41 a)-4i^ 44414 44. 

5f-a®0||7|| 2290III, ?)9S9 ^Ef B7)|Ah ZH»8) 8)£ £. 

§U 7HD59. 

% y m ai-oi°j 7h°ja» *mm\ asim. 

4«S1 48)011 95 0|sH ass a# a 95 49 S 94 

39* 3959. 

9s 99 7fetf 49 S 97h 39# 3959. 

92)5 S)S9 aa» DS94 93S9 45)9 4# 7|#4 

46) 7H99 olsHCHI 9®)9 9171192a 4 s* 5359. 

®) 9 S 0 | zls°| *19, o|sH 45 §J 7 1 ## 999 g)g°a 

S9tt 5 95 7|S|* xmm. 

995 550IIA1 995 S)S°a o|=o)*j §7) 345 ft a 

4-949 7H4« 18H S)#59. 

42. 44°)141M5#1 44# 244 4 a S HI 4 
411 44 44 #4 24440] 4411 1411, 2A> 
44 414 24, 24 llina 0)011144 jg 7 |- 4 
1 # 444 20)4 44 . a5 111 Aj-^o)] 7]i41 t\ 
1 4H 4 #1# 2AH1114 4444 4# 2aH!1 
444 441 4 #2 14. 
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VII. 144 14 


44 MS X))A)44 ojs. 7>oj ^71- #£ 414A 



4t tH|A) t.A)-o| o^-g-o] #_g.H4:n. 5LA|-0| 7H 

1411 44 7|c)j7|- ^ol-Xl^Ai, A||t)| o|3| 444 /]^ 
114 M41- 4-S-44 44 jJAj-O] 4 ^ y}- 

41 444AX)- ZV^-Sj- t§| o. 7 ] 0.0^ oiq._ o)e)4 

44114 4414 4H ^7^71 44 4#4 ^7} 
14! A44A A S3H- 444 jiL*HH 0^4 1 
<3 414 7l#4 H^-g- oy-37 ojou), tA>o) 4 
14 igyM-E m 471-4 ^ ^ 7 > 4114 . 14 
414 111] 414 SAl-O] 4 -^ 4 ^ 4 . i§7K^, 4 

4 I §7)-)1- §1*7] 4141- 44 H 7)|A|E|A 4A4, <1sl4 

^71-0] Al£ 7^7} tA^o] #! 14 44 4 

44 7]§0l ^ # 44. 

11144 144 14 Xj-gr^ 4# 7^4 44! 4 
-§-21- 44(444 4. 2006). 

4H, #4 tAl-O] #4 4^4 14441 A444 
in 47144. 44 444 444 44 444! 7)# 
1 sai-o] 44 14 4-4-4 444 444- 4444 
44 44-47)1 44 41444 4 4:14 ^\ • 44 
7114 as] 44 444 At 444. 

m, 4444 A! 44 444 444At 444 
4 44 4444 444 4444 4, 14 4444 
444 4444 7l#A41 4 4411 a# 41& 4 
44 4M4 7|44 44At 7)1444. 

44, 4 7|4 4^1 a 0 vs 47)11- a 444 7)1444 
4, 444 !H as )44 444 7|414444 4 


a 4111! A4 #4. 4444 4444a 4444 
44 444 444 7)1 444 #§. 41444. °144 
444 4t)1 444 44 7144 11441 444 

a 44 1444 44 ms 711440] 7)1444 

1141, 444- 444 44 14441 441 4 44 
4144 4# 441 714144 . 4 . 444 #4 ^ 7 } 
4 H t# 4^4 txj^jtt 4141 4 

°1 444,144 4441 44 7141144, a 44 a 
444 4 444 1411 44 a 4 H 4144 44 
414 4 411 a 4 44 . 

444,14 414 4#4 444 nt 4 #t 44 
4 44 At 4144 444 1 411 47 ) 140 ] 7)41 
44. aai -4 4444 40 ] o] otTV^ 4 71-x] #4111 
43]7|t41 414 4 All a) ^44t 444 417)- 
44.114411A14 4111 A4141°) 14 $ 

7>7> 01=0] 47 )4 t4 44° 1 7)-4 7j-^4 3§ 7 > 

A1444, 14 4144 14 4-14 4H a# 
t44At t4 14 444At 7) #4 ^ x^tt- 
7)1471 444. 44-7) 44 7]§o| H 3 At- 4 
44 Dili 414 4 # 444 AMit 41411 11 
a) 4a, 4°l-7l- 444 4#t 414 44 At 414 
141141144. 

14 414 I#! #41 44 4 • 444 
4 1)4°14 44 44At 4141 4A1 1!§1 a 
3)44 11444. 14 414 7)#4 411 4444 
4 1411 4444 4A4, #4 4-1-11 A444 
4 4 4°) 4 44. 
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-2-ft33, 4ft ft4 A 3 ft 44 #4 4ft #§-5] ft31 
1- 4ft34 -2.a#31a 4ftft4 ^ ftft-. aftaa 
4ft ft47j ft44 (1) ia SLAM- 33 ftft, (2) 4ft 

€ ^71- JEAl^. ftft ftft, (3) 7 flA} aft-§- xj^V « 

44 1134 44 (4) JLAl- ft# o]ft ft ft.s ft^x]]# 
1 ft ft7l-a-f-ft 43aa xl-g-1 4 ftft-. 

j&43 4ft 34°ii 3ft 3473 ft43 33314 
31, 131 Hx^a 441 7)]ft3 7\%) 4<ftA] 7]]ft§- 
ftft aft# 3331 34ft lift! tfl# 4ft# Sj- ^ 
131 ftft. 343 4ft ft-g^ 7 ]4ft) JLftft ft ftft- ft 
3, 443 aft «41 4## 31331 43 *fl ^g-a 
aft 3- 411 4ftts43 3114 4 la, 22]3 
3^4 43 4 131 3ft. 5LA^ aft ^g. 714*1- 
4 443 433 7>3i- 33 la 3ft. a3 33 ft 

4ft 3 ftft SAl^-oflTll ‘ftft^’ofl tfl# ft ft ft ftft# 
3143aaft aft ft ft aft ftftft ft ft aAlftft ftft 
4 aftftft 334 33. 333 ft ft# 433 331 
4ft 133- aaxi-ft ftftj ftft# ftft"A]ft ft ft# ft 
33. 


443 144 ftft ft 4ft 133 ty} ft ft 7fl34 ft 
ft ft 34 433- 4331 3ft 343 43 a ftaftftft 
ftft. 4 ftafta ft3 37]- 7] ft# 7]]3fta ft 31331 
337-] fta 33] Wi#oj jeak ftft 7 ]- ftft, ftft 
7 ]ft 43 ft33- 437]- -2-433, aft] 3 ft ftft# ft 
31 a 7flftft3ft ftft. °H 43313 ft 34 a4 ft-3 

3 43 $7} 344 ft ft ftft 1333 3 ftft ftft ft 
ftftft 7]4ft3l ftft -4 33ft. 

aft 43 ft y\ 344 3-71 ft7fft 4 a ft7>, #£ 
ft7> 4 aa 1-41 4 la# aft 31331 3133 
ft ftft, aAj-ft 7]-a3414314 33ft 343 13 

4 3 a 3413-3 oj: 3-4 3443 aA]#ft 3433 
aft 143 14 -2-4H- 333a ftftfta 343 
a, 343 1333 44313 £334 147]- 43 ft 
43, 3 34 43 433ft ftft. 4a a3§&3 o\ 
31, ftft, ftfta ft Aj-sift 44 344401 samI 31 
-2-434 331 31ft ft334 43 &} 344 # 
4 aft 144 113a 33 ft aftt ft ftft ftfto] 
ft 3 a 3ft. 


31 43 34ft 331-4 33 ft 7]-, 4 ftft ft 7 ]- 3 
4341 ftft34 aAi-ft 7 K v 443 334 ftft4° 1 
4-2- m-g- 3431 333 4 la# 333 # 333 . ft 
3143 ft71- 7|ftft ftft aa#ft 333 43331 
aft 33 , 4^3 344 343 3 aA]ft 33 ]## ig- 
31 347]- 4431# aft ft 33713 3 333 . 

3314( Danielson, 1996)4 aft all ftft a 
714 - 0 ] 3 ft 343 3 fta# ai3 4ft ft 7 ]- 7)34 

ftlftftftA] 33 ft ft aft #44 47]] ft ft (ft ft 3 ft 

3, aft 3 ft, 1 ft, 343 ftft)aa 44313(13 
3 ft, 2004 , ft34). 3 1ft ft/]- ftft# aAj-ft 33 



33ft g« ss Si. 


7K 42 %7\ ftft 


4ft 3 §7fe 1 ft ft, 1 ft 4 , 4ft 43 3313a ft 
1t4 1^3, 333 4ft 3314 ‘ftft aft-’, ‘4ft 
313’, 4ft ftl, 4ft W 444a 47^3431, 3 
4 aft-71- #4 4ft4 37] ft ftft]# 3 -§-ft- ft-ft aft 
41431371 tfflft°13. 


7j 33 33141133 1 3331134 33 aai- 


4 ftftiaaft aA]-a 133 ft4 x ^4 3113a 1ft 
37^1 343 4 ftai 313. 


B.X\7\ ^0(0( 15 0 A|4) sa 
JHAh^h §h| 5H0( 1 5 ^ 43 7j|Sj 

usHof m zt o as ^ 


4ft 37> 7)44 7]]3 • ftfl4 11317] aA^ 


m(7( xja-a aisH sHo] 15 y-s 
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44 44 43 444 -g-334 444 44433 JLA>7> 315)4- 3143 4444 514 4431 

44# 43, 444 S.4 44 444 4431 ^^3: 3^[4 444 444 <g^ h> 3 ] sli}. < 3^4 [x)x] _g.o.] ^ [ 4 , 
4 315)] ■=> [44 43)1 ■=> [44 44 J 4 4314 4 444- 44-3)3. 44. otm vn-n m. 



44 [nfj W-H3I4 4 4 44 44 44, 344 ‘44 344 34 - 71 - 443 44 4431 44 441 43xf 4-4 
4 444 4444 31 4444-3 3)4444, 44 314'4 444 444 44 314 ^34 444- 444 43)44 
31 44443 3)4444, 44 444 444 3144 313 444 444 43)4443 3)4447h a43 44 
44’4 444 44 433 4431 44447)- 44 44471 44 444. 

44 47 m 44 314 44 4 431 44 444 44 <s. w-i>4 44. 
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<fi vn-D 42 §7) 29 


itm cnoi 

bd O' T O —1 

42 34 220)1 34 29 

U|2(42 97) 24) 

JHUI) 

L HS 

• jil 342 o|sH 

31 *H32 

2^44 4a 2 LHSCHI 344 444 0|sH4a, o| 

: 424 44444 424 998)3 5! 

494 2942 92 9 LH3o)| 498)3 42 29 

8)71 

• 481- LHS 

^°fo| 43 42 44 ^ 43 49o|| 28)0) S3 
SI o|5H4a, o|» 420)1 928| 3943 4 

92(99) 49 2 93 49o)| 7|4S)0) 92 93 
42 298)7| 

• 929 *19 

3*11 SH2, 4*)4*, 4# 3°l *4# S38| o|sH 
S)a, o|» s44©^ 44011 5 

3*11 8H2, 944#, 43 94 #93 428| 32 
8)0) 42 298)7| 

• 444 4*1 

444 7)44 Sfl4# S38| 24§)a, o|» 42 
oil 928| 3943 4 

494 7)94 92201 29429 42 298)7| 

99*) 

o|sH 

• 99*) 44 

9949 2a| 43, 2S 44, 92 24 43 3* 
49831 o» 928| 42 A|ZJ-0)| 99S)3 4 

99*) 430)1 498)3 99 l[) 3 2 4*)l, #33 

498)7| 

• 99*) S7Hy 

9949 37H93 24831 o|o)| eH*)8)3 4 

9949 27H93 49§)o) 429 929 471 

• 44 54 

9949 32 2 S4a» 49331 o» ai4|A|?| 
3 4 

99*) 430| 923 429 42 #33 #8)0) i) 
9 371 2 *9 328)7| 

. 444 EH£ 

9949 422, 29 3* 4242, o» 32*19 
3 4 

99*)9 49 990)1 49 922 EHi 92*|7|7| 

• S, h S 

99*3) 248)3 43 #3 2 923 4942, o| 

: 420)1 39§)3 4 

99*)7) 248)3 49 #9 2 923 328)0) 4 
2 298)7| 

24 

99 

ge 

qj 

%y\ 

• 42 4a a! LH 
5 99 

jn.3 aa 9 LH3* 49831 o|o)| 493 24 9 
9 92* 438)3 4 

4a ai 9 LH30II 499 42 923 o|3S)o) 
42 298)7| 

• 3*11 SH2 #5 

99 

494 3*)| SH24 333 2342 #33 2*|83i 
o» 428| 998)0) 24 99 923 428)3 4 

494 3*11 8H2 #2 #93 428| #38)0) 42 

298)7| 

• 99*) 44 2 
EHE 42 

9949 2*1 43 9 294 S23 248)2, o|« 
42S| 398)0) H4 99 923 428)3 4 

99*) 43 2 EH£0)| 498)3 42 923 o|38) 
2 42 298)7| 

• 44 2 4*)4 

M. Shfi 

o so 

S44 23 2 9A)4#o)| 28H 2*18)2, o|* 42 
SI #3S)0) jn.4 99 923 438)3 4 

444 23 9 444#* 498)3 42 923 o| 
38)0) 42 298)7| 

• 34 42 2 2 
4 43 

42 ga, 99*) 43, 97) 34 30)1 9# 97) 
92 2 mm 7)|4)8)2 928)3 4 

97) 340H 498)3 97) 92 2 29 938)7| 

• §7) £4 7H2 

99 920)1 n)3 97) 9a, 39, 7|S 22 2 2 
90)1 28)0) 2*18)2 on 498)3 4 

97) 7)130)1 38)3 429 97) 43 7H98)7| 

• ®7) ^4 #3 

42 7H2 2 99 *1*1# 99 n|>=9 t)|S) 2 29 
* 2LA)7) 2*|S)2 498)3 4 

42 7H2 2 99 *l*|o|| 338)4# 97) 24 # 

38)7| 

42 

m 

• £4 2 24, 
*)s *3 

99 922) *)£*) 440)1 41)*) 394 £4, n 
4, 23 *)9 93 498)2, o|» 398)0) 42 oil 
#38)4 4 

99 3a4 99*) 430)1 499 994 £3, h 
3, a3 *)s» 3u|8)o) #38)71 

• 24 #3 a! 4 
2 23 ^4 

o)9 £4 9 24, *)9°| S392 #393 o|SH8) 
2, o|o)| 99 42 #9 9 223 428)3 4 

394 £3, H3, *)S 34 434 #33 ?IS)o) 
429 42 29 2 H2 99 42S)7| 

• 99 EH£ 2 4 
2 39?| 

2*)7) SH9 42 LH90)| 29 99*)9 494 99 
eHS 9 924 42 S¥)7|# 2*|8)i, o|# 32§) 
3 4 

99*)4 444 99 eHe 9 344 42 397| 

338)7| 

. S)g aj-B.1 qj 4 

2 9# eH 4 

99*)9 o)b)3 23 23 33 2*18)2, o|f sg 
4°3 eH98)3 4 

99*)4 o)b) 3 2 23 33 t)44°# 948)71 
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4.42 ^y\ 

^ 4^- ty} 4i- <a w- 

2)4- 4°1 °l-§-4°1 ^^a-t 34^1 4 

as 44 4°1 44°fl 44^4 54^1^ 4 


c i 4444 01 ] ^44^4 44. 

42 ^4 -8.^1- 42 4414 Stt- 4 42 44), 
42 4(42 44). 42 4(42 44)4 Was 4^ 
442 21444 444 44. 


<a vn- 2 > 42 22 @7|- ai 


4^oh itm cnoi 

td CD-' 1 O—l 

43 @7[ 

222£ 

aS4 

s«o|4 

aS4 =24 

24 

L HS 

1. 

h#42 0|sH g 
xH22 

424 a#42 2a. 2 LHgoil 422 
5 42 £!2*M 

M2 H?1 22 




[42 7||Sj] ^2 




[42 #1] 22 




[42 22] 22 




2. 

42 L H# 

2H(§@ 44 2 25 440)1 7|42 
0=1 44! 25 42 22§M 

M2 S£] 22 




[42 7j|2] 22 




[42 #1] 22 




[42 22] 22 




3. 

222 x|2 

5x)| sHa, 24^*, 4# §2 #2# 
2#2 2224 42 2227| 

M2 S5] #2 




[42 7j|2] 22 




[42 #1] 22 




[42 22] 22 




4. 

422 7[x| 

422 7^14 §S20| &Ms\E.m 4 
2 2227| 

M2 ^°] 22 




[42 7||Sj] ^2 




[42 22] 22 




[42 22] 22 




2s*( 

0|sH 

1. 

2£xh 45 

25xh 450|| 5225 25 4# 2 
47)1, #5# 41271 

M2 B°] 22 




[42 7||Sj] ^2 




[42 22] 22 




[42 22] 22 




2. 

2sXh £7|)2 

2544 47)12* 42201 2#2 2 
42 471 

M2 B°] 22 




[42 t)|S|] #2 




[42 22] 22 




[42 22] 22 




3. 

25 #7| 

2#2 42 #5* #22 2s 571 
2 *□! #227| 

M2 S5] ^2 




[42 t)|S|] #2 




[42 22] 22 




[42 22] 22 




4. 

422 £HE 

2542 42 25o)| 42 #22 ehe 

S2A|?|7| 

M2 S5] 3f2 




[42 t)|S|] #2 




[42 22] 22 




[42 22] 22 




5. 

25 S> h S 

2547 [ 22.25 2s D* 2 22# 
2222 42 21271 

M2 5^] #2 




[42 7||Sj] 




[42 22] 22 




[42 22] 22 
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eH^S 4 a-AlftK 

o 0|y *|-A|o| AilAI^LK 

• x|41K^ 11 W. 


27H 

if? «5 

’HS «fe- 

O ^4 S7» SK if? H#S ?tf. 

O if? »■§• IffisMI Shzi, M# -igs m. 

o m mg -MS 

*l?if? 

(1) a>00|ZL a=t=\% HU, M? £011 a x ° \ c||gA|?|E zfzf°| x0)| cHsfOl a x °\ 

Sf0| if 5H£ 38Hm 

(2) ^ £«||°| stf-s w°|«o^ S4 y=a x (a>0, a=t= 1)* aS 

5|t A|?tf?afzi Sfcf. 


§£| 

tf£ LHS §EL| 

*W Ota 

o £A|o| 41 mg# gaim. 

O 41 *W1 0111144 

• *1411^ ZL ZLE||S2| ^!1 W. 
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■S3 HH) 


CHESS 

I. A|=Mj-4-2S szzg^. 


JOinM 14~15^ 

AEHz! 

1. x|4S^2|- sziS^si ^ 3BH= 01 xHriK^ ZL na||“ 

*W 

2/18 

tfs^a 

X |^3^o| ^34 ZL aEH^oil mw Sloiech 

B71| 

Steals 

• 2|# ffl# 

■ ttggsi ^°is 


ajoj 

S7| 

t,^ thiai 

O o® AhA|0i|Ai L||gg £H=^I ^°j, asm 

O ^1 uss m. 

© *141,^1 saoil £H^01 ^gsld MXh 

O om ^hA|o| XilAim 

• A|4t[4^ ZL ZLEH— — 1 £th 


37H 

7H^ if# 

Sfll sHS 

o m ms #g 

Al^lK 1 M—u‘ (o> 0, a=#=l)2| SS 

0) S°I3# 2*ll°l Stfoizi, *|°j£ 3°l 3*ll°l Stfo|3. 

(2) a>l°d 0*, x2| &0| §7(-5|3 y°\ &E mmt. 

0<a<liJ cm, x°| &0| g7|S|S y2| ilB ^sth 

(3) ZlHflnfe s (0, 1)* *1412, X^# S3S°^- fich 

O 0M 01, 02# SgstK 

O #* 1 l 1 , 2 , 33# #711 m. 

S3# StEJSHi, M# #S# sick 

O A|Zia 7| = 7» #7l| m. 

ss# ngshu, m# #g# sick 


Sal 

tf# lh§ §a| 

*W 0\U 

o £A|°| LHSM gam 

o tm *wm ownm. 

. ai^e^i oigsid oieh 7W mm m 
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1 XI4S42J Sntf42| 

ZL5HS 

o|H gBfio||A|fe 9 # lh§S 4£SI4. 

® 91914 sziSl°| SMI 99. 

© 91919 £zi*M9 ziafls* zis| fiz 
zl g*S oisHSMI 99. 

© 91914 szlS 1» ttSSW 59» SHI 
9 4 99 99. 


sefisi 



7|£ LHS 

01 91914 zl 

ziaHs 

71914 1 

711914 ZLEHS 

71914 99 

02 £zi914 zi 

ZLBH£ 

£zl914 1 

szi914 zlbH£ 

szi914 99 

03 7:1*14 £ 

71914 91 

ZL914 41 

szl914 9S 

IIS 91 

SBS 49 99 191 



91914 


.no>4^ 

^4 ziafls 


4MJH» ^23 22> h 0il SH£8*t? 

wM^^Alfc^irl^ewi 3§X| &ois#7]0]| ^H]7l ^ 

Cl rieicl] Hl^nvoig 0j-sicfenv € 3 A}*j U ] uflgolcfc 

mm s&m m 4 ^ 414 #mn mmn, ^41 ^hi ^ 

S 444441 fcfct* aim 44H tfl7l 2# m°\ #»] %% lfl3]7l-7] 

4914444 Xl^ajos 

zm 14 ^9fe#§4£44 nfe^iioj ^ 

4^UfepH 5.6 0]SfO] Hi* 711994. 

pH 191 #3j 49] H 01§0] m ^c>\} ojsfl =Lm H 01^0] fz 

£fe m 19H94 H4 710] H 71-7171 nfl^Oll 0]3. HI H 

949 *H°1 *Jte£ A\gm. 444 ^§S7f 9444 0^ 71-71 ®gO] pH 

#4-44194. 

■“ n* i*A >1 ^ -I* rK-i.i Pi<|KI 

t : t i' * - f 


i 4# 


j f 

4 41- 4, piU 




01 9 ## 4144 4# 49» 4194 m 

±^m\ ^4 4^ 0|£°| 5|4i 1 


' 4 f 

v(4 

1 


W 4 5m? 


■r 


9i#9 pH 19 7 } 5.6 994 91 ^«151-ZL 

4191, pH 191 14 919 

HH 99 9944. H 919 ^5L 
1 1£ 91 #£9- 7}9 71-94. 

I4i 91 HI -§4 1L 4-91 1941 H 919 
1-41- 9949, [H+]£ 44. §414 l£ 919 1 
91 141 999 91 41 49 H£ an«l-7i7> 44 
44. 444 44491 a449 44 1£ 919=9 4 
491 9-g-£zi«- 44 it# H 41H91 pH£ 

ww. *. i°g( 1 H4) =log (T44= 7 ° J ^ 

4 444 11 9#££ 44, pH7> 7£4 4114 
1 44, pi 171- 7-S-4 1141 4444 £b 44^ 
44 44. °17-1^ szli <9>g 144 4 A J4 49^4 
9£* 4441 919111491 4144. 

°1 449141 91414 szz.449 444 7L5fls91 
44 9 £49 41919114441 991 44. 


^4 7\mz\ ^4 15 


99 715 

99 15 

1 . 41414 
S.ZL914 >rir 
94. 

9 

919145Z2*l°M 949, 99, 
9141191 94. 

zz. 

"5" 

91914 £=191919 44 £41 
99194. 

^1- 

199 91999 9191, £=i91 
191194. 

2 . 41914 
3Z2914 zisH 
£# a9 £ZL, 

zi 991 °19 

9 

9191 y=44 £z_91 y=\og a x 
9 zisHs# ziejzi, zi 991 991 
94. 

Z=£. 

H 

1 9191 y=cf 4 y=(-j), 1 s - :1 

91 y=\oga j?4 y— logx x9 491 
991 94. 

^1- 

9191 y=44 £=91 y—log a x 
914 (KaCL, a>i91 44^1-91, 
9£9141991 94. 
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A^^H T. ZLEH = 


• 714541 3cS 

• AI4S4! nd\srn oa|; M 2 , =l 551 o|5H44. 




r4 1 7 I cH2@£|g±! 

-fr*U> <S#-11 ^o] f^o ^ of 20^1- 

# ZL ^7f 2Ufl^ oj^ infe} o] tfl^oj 10A]# 

#11 101 #1 °14 V —^1# # $11- HB>^- 4fJ£ 

°1^. 

CHJ^ s = sO||Ai m<u 41144 2HH^ moi'd 

cm tw. *i# io\s\9\ qisas mi, ## ggoii 
01 MA|. 


i. x^°i chsssi nn^my^ m mi, ^ sm sasioi mak 

(e+ ?Pii4# *e *s& e§ oim etfc) 


•r(lll) 

0 

l 

2 

3 

4 

5 

6 

y 

l 








2. x2hy AK)|°| 1111# 4^K>1 MAL 



O -rll 2*4- «Al7l^ ZL SIMS ^SflxlESy=2^ 14" 

14r thr 0 !#. °1 ^rlW 41 £1# U, y)# #- 

4^4 4^11: mi l-g-l 14. 



11 ZL5flS- a! lol 471-41 y 1 &E ^7>4JL, xl &o] 1^41 y# 14 

® ^°i ^ 0| 7 ^ x|fe 44"°M1 04 m 71-4144. 444 44 - y = 2 x l m 41 44 441 
4401 is m 01 mm 1 

51 54501 am sth 44°1 e *1 44"1 ^-4—1 44-44 a4°14. 


■ *f£511 TT—IS 


1 . 4111 $! 14441 zieflsi- 1 «H 1 
1441 m °1444 44. 

2. 44*71- $11 11 4E-S- 124 Hill 
11411 111 1141 111 44. 


AHS 4£ §0^ 7|s 

• 7|4S4(fi§l£iIlilft, exponential function) 


tf/2/4/fi 


141 11 l£l 444, 44 11 E4 
4 ai 111 11 31 11E4417|-1 
1 153# 141 11414 11534 Ail 1 
41534 41 lls a]- 44 ji $ 14 . 

4 411111 a||s! 441 41411-1 
14 Iem 4411 44. 14 444 4 
414 111 4144151-4(2008)14 4 
° m 1 44. 


4! 

Sfl is 

3. 41411 
sail* 41 
44 1411- 
14144. 

43 

41414 mzl4H- 4144 4 A 3 
4111 4441 444 441411 
11111*H144$14. 

7Z. 

41 

11414 sj. 411 144 414 
4 HI 441 441 414 144 4 
41 4141 444 4414 111 

11411- 144 . 

4 

444 sa4 441 oi-g -44 a x =b, 
a x >b (4, a, f>l 41) #1 444 4 
5^141111 lAfll §H^l 4 o |4 

*I4#4# E 

4iBS! A|£ =£ 


© 41411 1« #711 44. 

© Alim 3IZ.E.H—® ALB| MU, ZL 4#§ 0|H41I 44. 


B? SfSl 0|sH 

SI =H.-yS^oi|Ai 344 A|4(x)o|| 4# 
7pl|4(y)l 57) nHSS #o)MM, x|441°| 
7HS# 5411 14 4014. 

4551 

ziaHsl 

1. 2, 2 2 , 2 3 , 2 4 , 2 5 , 2 6 

2. y = 2 x ~ 1 (4, -xl 7^4) 


shs 


O 41 41414 14 41 y= 2* _1 4 x 7 > x# 4 # 4 
44hm ^11114 c-1-4 ^144. 5114 #4 
lis 4ly=2*l 1114: 41 4414 ^44 ji 
xlHl 4141 ;/ 4 . 4 111 41 41 4411 4 
444 411 ztefls 4 4 -E 4 H x 5 $i 4 # # 1 
$ 14 . 
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Ifil 


SB sH'M 


O 4P SMI &•§■ tP 

°M 

(i) a>0°l>3 4P ^IPl ^^6)1 S]«H 

<ysp x°l| tflsM a X TT Sj-M-^I 

(ii) «<0°1>3 (— 2)^=/--2-2}- S°1 S)S 
7]- 5fe ^-f7> a J7|d S Xj^ol ^ 
7j- oj-qrf 

(iii) a = lol^ <?PS) j}^ xtfi £fl«H 
<f= 1°1 £H PrPPlHS 
7l-^oj5lXl ?>ip. 

(i), (ii), (iii)°l| Xl4PP y= a x °\W 

^ a 2) 2p-§r a>0, a±IS. 


1 


s m =L^m a! 4 swi tw. 

#0|| (l) 


V‘ 

. ?/=3* 

CO 


1 





3 

1 

O 

1 .r 


(2)y= lTj = ( 3 “T=3'P-5.s. 

°1 tKp=3* 

si asflEt^of t|]^l 

°1-SP **2M 

n^2|- Sp. 


y= 


=(i)\ 1 



o 


o 


1 

i P 


j 3 


-1 0 

1 OC 


SB §H^ 


© xlPPr2/=«* (a> 0, a^l)si 

(i) a>l<a ^1 

xSj S°1 p7jpp ySj S& p7j- 

(ii) 0<a<l^ tffl 

x°\ S °1 P 1 SB 

SB SB sn-Hfls* BBS 
BB. 



X|/E/*l/S 


|^sh^iO| go| 


a> 0 , a^lD nH, ^ f: R -«P, /(.r)=B8 «» 

^ SB SBBBBsi SB. 

SBUB f(x)=a x (a> 0, «^1)0||B B#4 SB BH0| 
2BL 

(1)/(.r+z/)=/(.r)/B) { 2 ) f(x-y) = ^j^j 


{3)fi ~ x)= 7M 


(4) f(nx)={f(x)Y 

(B nE BBS) 


© /(.r)=3 x 0|ani5pg 

© f{x+y) =3^=3*- 3 y =f{x)f{y) 

®f(x-y)=3 x -’=3 x -3~ ! '=^r = ^ 

®f(-x)=3~ x =j F = 7{ ^ 
®f(nx)= 3”=(3T={/U)r 


78 BS 















































1531 


02 


® y=f{x-a)+b°\ : 
^y=Ax) 2| 


y=a x (a>0, a*l)2| 

( 1 ) §o|«o ^ mQi Stf0 |j7 ; *|ej° ofo| -y- S*||o| gtJ0|C|. 

(2) fl>lS! ttH, *°| flo| §715® y2| S7fflCf. 

0<a< 1e HU, x°| flo| §7isra y^l 

(3) ZLEHM^ * (0, 1)# m^L, xm §^J°S m. 


»S^y=2*2| ZLEH^S OlSSlOj «i^y=2^ l +22| ZLEH^S nB|Elh 

*0| ^ y=2^+2Sl ZLsflS- ^ y=2*3) 

x^ 1^, y^*| TO^S- 2^ ig^ol 

W tK* y = 2 J; - 1 +2^ ZLsfl^b nm 

m. 



2 ^ S^s| zlelH—§ aa|4. 

(l)y=-3- 1 


(2)y= 


_ 3 ^141^ */=2 x °| ZLEH^S 0l^l-Oj S4 y=8(y J°| ZLB||n* ZLS)EL 


Al-J.^ Hill 


► SW±* 
£*11 shi 


J-=2' p=f. J-=(|)‘ J=(y)‘ 

°l nBH“S L-hEl-td ^o|QK o| x|4*&4*£| zleHsB 14 
EH-lfe 5!# AA Stu, OB #aH if 4 2fe 
°| zleH“°I £*|o|| cHsfoj £°|sK>] M*t 


D\©\ v- 

j/® /(3 

0 

1 X 


3 

=fi| a«0|g4 CHSOI#* OISSB *I4B 
42| zleH“» ai! 4 9JtA SW. 

M0|| y=8 (y J= 2 3 • 2~ x = 2 3 ~ x = 2 ~ 1(I “ 3) °]SL 

S oj nsJSfe y=2*2| neflS# y 

T^Cs) Cflxjo]^ «E. X ^2] OfOj Hj-^t 

.2.3. 3*b# 5J°1^. 



Ahis-M 7|37| 

mn\ s|£| S4 *14 x°| stoil ccg 

zleh^^i ^h* smi ew. 

MOM y=2*Sl ©, y=3*2| ^.efls 

CD, y=(-±-) 2] ®, 2 /=(y)^ 

zieflSfe ©olcf. 


2 

^fil Slo|§* o|SSB *l®t. h ®2| zleH“» ni! ® Si 
711 S.H7-K 


5^1®^ x>0^ nfl y#°11 7l-^xlJL, x<0 
‘a ^ x^ofl 7 ^ 

?/=</(0<<z<l)2| neflSb-a^ St°l ^]- 
x>oa nfl x^«ii 7i-7i-^xiui, x<oa tffl 


1011 (1) y=-3^ HHfl 

^ y=3"5| nsfl=t 
x#5| ia^- 

a® 


(2 )y~- 


— ( ®V +1 _L = (j;+1) - 


1 



2 / 


e>lHS °] IL5|) = 


^ ^=2 HHflSl- 

— 1?V#, 

a -{?!§ 

°1^?1: ^J 0 ! 1 ^. a-^l nefl 

S-b n.^ 



°1] a-xHNa©. 

X|/E/X|/S 

l h 4 y=a"(a>0, a^l)°| zleHS# 

(i) x^°| >»y§, y#2| mEI^ S10|=- 

2 /=a x y—n=a x ~ m , ^ y=a x ~ m +n 

(ii) x#o|| cHSB cimoissra 

«/=« x +■ ~y=a x , ^ y=—a x 

(iii) y^0|| cH 5|0| cHtlOBSra 

y=a x +■ y=a~ x , ^ 2/ = (y) 

(iv) SSOII CHSIOI CH5J0|#5^ 

y=a x +■ —y=a~ x , ^ ^ =_ (^) 







































=H| X|+t,44 4HS OISSW 
0 | ^ 4 °| =L 7\m HUatt- 4 2i7|| ?4h 

#0|| (1)73 = 3© t[9= 4 f¥=& 

44 y=3 x s\ °H lie]- x sj 

4 #7)-St-^ yS\ &S1 #71-^4. 

444 y<y°M 3 I 0 I 433 

^3 <^9 

(2)70.5 10 =0.5TT, 10 /(X5®=0.5W 

44 1 z/=(0.5)^ 44 134 x 

4 &4 f^i -44 y4 44 4344. 
444 o.5^<o.5^o1hs. 


m \ 


fo^< 10 JoJ 9 


=H| X|4tf+4 ZLEL[|ns 0|gSM ©44 4 
440IW X|©t,44 45t!44 4 

2WI t!4. 


SOU 3^ Qo] <§-© 

,?/=(y)" '+34 neflSfe *4 l 
li4 ^i£S x4 #o] ^ 7 }4 
4 2/4 &+ 4344. 

444 44y=(yJ ; '+34 


011 X 11 


03 


>4# ■¥■ 44 371# Hlm^ELt 
(l)/8, 716 


®(1)‘(4J 


i°| (l)/8 = /2 3 =2 2 , 7l6 = 72 i = 2 3 

44//=2 x 4 44 134 3 es x4 44 ^444 y °i &3^7i44. 

444 J->y°M 2^>#433/t>fi&44. 

x4 44 471-44 */4 44 4344. 

MwW- 

^ (1)/8>716 (2)(i) 4 >(JLT 


4 4# = 44 37 IS HtfL5|0|Eh 

(l) s /3, ^9 


(2)f0^, fol? 


011 X 11 


04 


S44o| {x|-2<x<ij°i tf4//=2 x+2 -i°| SI9KM S|£fl® 4444. 


io| 344 344 44 44y=2" +2 -i4 3Bfls^ 
*4 44 471-44 y4 43 f444. 

444 44//=2" +2 -i4 
^=-24 4 4^4 2 _2+2 — 1 = 0 , 

/c=i4 4 4^14 2 1+2 — 1=7 
4- 7>44. 

a 49!4:7, 4 ^ 4:0 


y . 

;y=2 x+2 - 

7 



2 y 

1 




1 X 

-i 



5 34401 {x| -i<x<2}°] H4y=(y) +34 SI5KM ^444. 


\ 




v 

30 



\ 

4 

12 

V(i 

iX —2 

) H 


3 

s '*.. 





-1 

O 2 



X=-I4nfl444 (yj +3=30, 


x=24 4^4 [f ) +3=4 

1- 71-44. 


xi /s.m/s. 


gj© /(x)=2*2| HZ.&H—w x^°| »«£!□, 2/^-4 

^t+Lsl w4# SI^OloS!' tf+M y=g(x)3\JL ©IS, 0 | 
S10|=0|| o|S|0| 4 A(l, /(1))0| 4 A'(3, sr(3))3^ 
0|#443 SH+ 4+ y=s'(x)°| zle||= 7|- g (0, 1)* x| 
^ [[H m, m£I 4* +4+ 4SS 44MX|. 


/(x)=2", »(x)=2 I -"+«0||A1 

A'(3, 43))£ </(x)=2*- w +mO| naH3 44 S0|s^ 

A'(3, 2 3 "“+«) .© 

A(l, /(l)) + /(x)=2 x °| ZLB||n 44 ^0|S^ 

A(l, 2 1 ), © A(l, 2) 

A'(3, g(3))E A(l, 2)* x^4 4 4 

41o|§4 4o|s^ 

A'(l+w, 2+«) .© 

©, ©4 43+ A|S a°S£ 3=l+w, m=2 

3, 4x)=2 I_2 +w°| ZL2H37I 4 (0, 1)S X|L|-°^ 

S , (0)=2 _2 +w=10||+| w=4 
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AHS go|© 7|i 


• ^ZL*}©© ©# 2JE.K 

• Szl§©© =L^Asm na! M© zl £*J§ oisHtth 

SZOfAEh °ojon! ? 




(logarithmic function) 


M c ! 7 4 1 7 I 



ir^ %# 


A|©^© y = 2'-t °.^A|7|b x, y°\ UEjLHfe SO|l©. M#0|| " 5 ^ 

MXK 


B? BSfil 0|sH 

tm s S . ^ojxj 

y StS M-El-tH sm oissw naH 

ZL ZLE-H—M *)£! y=*0|| o|SH HH 
5J0|^A|^io^ ^ZLtf^l ZLEH^I ^HS* 
4^71 £!tf 50ICK 








// 
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- J 
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id 
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1. (x, y)m ©'©! y=xO|| CHSK>1 CHfjOge m# 
^ sutgs ©o|| ©© h-ej-lhch MAh 

2. 1 0]|Ai LhE!tH DHualS ^°g MAh 


*K^r */= 2 x ^ nefls qq 3 («, 6 ) 1 - *)*! y=x*\] tfl«M tfl^WW 3 
(ft, d )\r *K^y=2*fi| ZLeflS q<© ^c©©-. oj ©©] ©- 


q-i|jia 

HH©-© ©©l©-M <©4^1-^ ©--g-©- ©A©-_ 

y■ 

y. 

. y 

2 

1 

. 2 

1 

. 2 

1 

0 
— 1 

1 2 3 4 ^ 0 

/l 2 3 4 ^ 0 

/ -1 

-2 

^ -2 

-2 



O ^ ^©^©H X]^^y=2 x q Tgqqol °>© A]A 

$ ^>luL, *1 ©^ ^ 3*H© ^^oJ4- t ^ $W. 



M.H^£h ZL T.EH— 


SS SHti 


A|£ =S 


© szl&©© ©S gpll &©. 

© ^zl#©© zlbHhi- zl© mu, zl o|8H©-?|| §[©. 


H© ■ if#4h© #©§ 


y=log a x©- ©©tM y=a x (a>0 , «©1) 
5! ©t©M ©©©© ©Ml ©M. S2|©5] ZLSflS 
© ©©t©© ZL5flS-» ©-§-©-© ZLf © X] 

Mt©\ 

2. ©©3© SJ|©S| Z5||5t ©©-© SJt©^ © 

l© °1©©© ©•© 

3.SH7h 51© ©© nfl©*- ylat tfH© S.ZL*V©© 
©1© ©©t © 3M tt. 


O t© t©©!© A]©©-© y=2 x 9\ ZLBfls© ©©©© 

t© ©Til© ©t°|M ©©© ©>© 1© ©©1© ©t 

© ©t © © ©©. 

©-©© ©-© z/=2'© ©t© z/=log 2 x© ZLSflS© 
©©©© ©>© t© ©©1© ©©-©M ©©H 1© © 
©1© ©©-©4- ©©It © ©t. 


A|/M/A!/i 


A I©©© y=a x {a> 0, a=h 1)^ s© ©A||© ©©0||Ai ©© 
©© ©x||© Sth°S© ©©© ©gO|H^ ©1!©7! ©aH 
©©. 

y=© 0||Ai szi© ©©Oil ©5|© 

•^=log a 2/ 

0| #©'0||Ai x© ym Ai^ U!©0 

y=log a x (a> 0, a± 1) 

©©A] A I©*© y=a'°\ ©lf©©y=log a xO|©. 
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©fl>lU nfl, 7)4^4^ y=a x -& §7)l)-4^o] 

jl, 

#71-^5] #7V^°1H 

«>12) m S2f4 2 /=log a X^ §7> 

^r°14\ 

4^i 44^4^ y=a x 9\ ZLHflSSj- nt-xf 
7j-xl^. SZLl)-^ y=\og a x$\ ZIBflSS. 

0>12l ^4-, 0<a<12l ^-2-°)) 4>4- 1r 

7V, 7 4^ 4 >E fl7> cj-scj-. 

© ^4^ ZLefls^ 3)41 y=^°)l 4)«M 
t|)41o]HS snf4 y=log a x^) ^4 = 
44^4^ y = fl *Oj n.H))=l- 3)7) y = X 

°11 4)«M 4)4 1o 1-S-«M 3-QiAr. 

(i ) y=a x $\ H5flS7)- ^ (o, 1)# xiq-n 
^y=\og a x2\ ZLBfl™^- 4) (1, 0)# 

3]\+t4. 

(ii) z/=^S) ZLefl^o) ^^d 0 ) 

z/ = log a x^) ZLBfl = 5) 

W. 


X|/E/*)/S 

5LZLD4 1 f(x)= log a x (a> 0, a=£l)Ofe z)§2) e)-& 4) 
DO| $)c). 

(1 )f(xy) =f(x) +f{y) (2 )f(y)=fW ~fiv) 

&)f(^)=-f{x) (4 )f(x k )=kf(x) 

© f{x) =logx2.)H s)S 

© f(xy) =\ogxy=\ogx+logy=f(x) +f(y) 

® f{^j)=log^=\ogx-\ogy=f{x)-f(y) 

® f(±)=\ 0 g±=-\ 0 gx= -f{x) 

® f(x k )=\ogx k =k\ogx=kf(x) 


1 

=H| X|§D§°| ZLEL[)“£) -SUS 0|g8)0) 

t)§£| ZLaHa# zlS 4 2)41 SW. 

S0|| (l) Szr?}-^ y=\og 3 x 
s) neflsfe zl <4tHr2l 
44^4^ y=3*3) zefls 
sj- 3)41 y=4: 0 11 4)412)4- 
ol-8-sM ^4-. 


(2) iiLZL^r 2/ = logix5) ZL 
eflSfe ZL <4tHr2l 44 1 

&r ?y=(y) r ^ ^41 ^4 
3)41 y=aro|| 4)412)4: °1 
-8-«M ^4. 


y. 

H\ 

00 

II 

3 


1 

/ z/ = log 3 x 




/\ 3 x 



18 1 1 


Q 3K^y=tf* («>0, a=£l)£ 4^r 4)3)1^ <£o} ^ 41 

3)1^ 4 )-g-o)u S 

°13)1 314^^0) <441 ^o]xi ^oj-a^-. 

3^o)l o)5-H 

y=a x <=> .r=log a y (a>0, «=£1) 
ol£.Sx=log a 4 c >)]3) x^-y#upp.ig 314^^4^y =fi! r o) 
y=log a .r (a> 0, a=£l) 

1- ^4r^-. °1 y =log a X# a% ^-9ls sfe W-. 

0 ^HtH^Z/ = log a X (fl> 0 , a^= 1)^1 ZLeflS^ H 3]4^^4^y = a x oj ^ 

eflssq- 3)3] y =jjofl rfl* c Hr}-. 

4^1 y=log a x^ ZL5fls^ y =a^ ZLeflsi- o)-g.s^ 4>o) 

th 


0 2/=a x °| zl 2.H“= x#o| » 

^do|H^ y=\og a x°\ zleH 

I Se4!0|ch 




y—log a x (a>0 , a=£l)2| ^3 

( 1 ) §o|«o o t o| ^ 4 , SJ5||o| StfOU, X|^ ^3)|o| 4)1)0 1 Z). 

(2) fl>l^ CCH, x°| &0| §7)8)3 y2| StE §7)t)C). 

0<fl<l^ HU, X°\ 4)0| §7)8)3 y2| st& §^t). 

(3) ZLaH“^ ^ (1, 0)# X|L)ZL, ;/§# t)c). 


1 3I4D4 L/=3 r , y = (y J°l ZLEH^S 0|S8)Q) C)# SZL&^Sl ZL8H“S ZLB|a). 

(l)y=log 3 x (2)y=logi7: 


82 z@ 







































Ollfll 


01 


• y=“/t*)fl|32Hafe 

y=f{x)9\ ZiaiH^ x^KHI CH 

8K4 cHtJoict. 


bJL ^ n = HI 


► sw±# 

£*11 °Vi 


y=\og 2 x°\ ziaH^ 

(l)y=log 2 (—x) 


r o®5|o| q# tft^l zmH“S najah 


(2)y=log 2 —-1 


i°l (l)y=log 2 (-x)£] ^Hr y=\og 2 xS] y=log2 (_ x ) 

W y=log 2 (-x)q 


y=log 2 x 


5flS^Z/ = log 2 X^ ZL5fl5 

ol-S-* 4# D1f‘ 


1x^0 ^ 

i. -1^ ^^ol-S- 


^y=lpg 2 —-i^ ZLHflS^ -3 

H^ 2 |- ^- 4 . 



y=log 2 ^-i 


2 ®N£°| zmH“S naj ah 

(l)y=log 2 2x 
(3)y= — log 3 x+l 


(2)y=— logix 
(4)y=log 3 (x+3)—2 


All ^ y=log 2 x 2 , y=2 \og 2 x, y= 2log 2 |x| 0|| nH°| qs@ MZ, All §J^7f Ai 
M ££ 1K^]A| £2j5[0j MAh 



(3)y=log 3 x^ ZLefls# x#°1] tpM 

°l-§-?l: y # V‘ 

9\ inV 

°1 I 4. t 4®M ziBfl _ 

o 

i## ZL^ 



(4)y=log 3 x-2] ZlsflZi# x^-Z] uVf o_Z 
-3^-, y^2\ tfas -2^ ^°1 



7 |a 7 | 

SX1I S|E| *]-^7h A-js iZJS 0|gsK4 

^CH*J All Z|Z|°| §°|«4 zl&H“» u|zilf 
o^i Ai^ t, h 42JX| Sfojtt 4 °I7|| Shch 

soil tK 1 y=log 2 x\ y=2\og 2 \x \51 ^3} 


2 

^fil 9lo|§4 unsold* oiSSM oja| 7^| SMS4 

°| zleHs*- ziij 4 2i7|| smh 



^-c: {x| X^=0^1 -A}^p}°l ZL, 
x>0^ nfl log 2 x 2 =2log 2 x = 2log 2 | x | 

■£<0^ nfl log 2 x 2 = 2log 2 ( ~x) = 2log 2 I x| 

°|BS -r- 144 1 ?/=log 2 x 2 , z/ = 2log 2 |x|fe *\3^ 

ZLem ^h^r- y=2\og 2 x$\ {x\ x>0?I i^o] 

BS ^ ^olch 




X|/M/AI/S 

SM^j^ logj_x= — log«^.ZLfJ-4 1 ^=logj_x2.|- 

a a 

szLtf4 y— log tf x°| ZLaHafex^oil cH^oi q)$J 0 |ch 


i. xi^l^^szm^ 83 






























































3 

0|gp0j g~L7\ iff 
S + +2| 37 B U|3ffl- 4 SiTlI t!4 

S0|| (1) 3 log 2 5=log 2 5 3 =log 2 125, 

2 log 2 7 = log 2 7 2 =log 2 49 

44 1 y= log 2 x^] ^°1 1H4 5LHS x£) 

&°1 ^7>44 yfi] f4tt4. 

44*1 125>49°fl7-| log 2 125>log 2 49*1 
HS 

3 log 2 5>2 log 2 7 

(2) 4- logj_ 7=logj_/7, 

Z 3 3 

1 o x I 

■y log^_ 64=log^_ 4 3 = log^ 4 

?/ = log l X^l ^ °] X 

3 

3 &°1 y$\ 

^^1 /7<4°fl>M log|/7>log|4olH 
-^logj_7>-^logj_64 

Z 3 O 3 


oilxii 


02 


011X11 


£°| 3.7 IS H|34^4. 


4^r*/=log3x5l *Jo) 1S4- 


i &°1 y£\ &=■ ^7>44. 

l. 


y=logLX^ ^ol 1^4 31-33S x°] &°1 ^7^ y£] 4^44. 

44*1 9>3°fl*i log^9<logx3°l33 2logx3< plogx27°14. 


3 cm ^ 4°| m u \as[0\B\. 

(1) 3log 2 5, 2 log 2 7 


(2)p-logi7, logi 64 


03 


y. 


y=log 2 (x l) + 2 

4 



2 


( 

O 

1 

2 5 x 


S^0| [x\2<x<5}°! a^y=lQg 2 (x-i)+2°J £|9!SM 44^4. 

SOI 3^ 3^4 ^-o] ^ y= log 2 (x-l)+2^ 35fl 
S-b x°\ y9\ 

44*1 tHrz/=log 2 (x—l)+2-fe- 

x=2<H ufl 2|« log 2 1 + 2=2, 
x=5^ nfl S|5!?t log 2 4 + 2=4 
* 71-7)4. 

3 «4,«2 


SSI 4 §440 1 {x|l<x<9}oj °^.y=logi x—2°| S|3!SM »St« +444. 


4 


il/7|/Xh/S 


IASI 




: EH 


=H| Sat4°| ZL£H“» 0|gpO) ^0)*] §°|^0||A1 S 

21 SI583M +W + SMI &P. 


son 44 2 /=logi x —24 a 

3 

z/> 

iy— logix—2 

41—+ 2/=logi X°11*1 ^o] IS 


I 1 9 x 

3 

0 

Vi i X 

4 3VO as x4 4°1 ^7>44 

-2 


y4 + v +44. 

-4 


44 x 1 4+y=logi x—2+- 

3 




x=i<H tffl 
logj_ 1 —2=—2 

3 

x=9 s cfl 44S 

logi. 9-2=log| 3 2 —2= -2-2= -4 

1- 71-44. 


#i!5jO||Ai MiH ^s.2. 

100 m, 200 m , 400 m, 800 m, 

1500 m, 3000 m, 5000 m, 10000 m 
°| §=0| SJCK 

0IS7II 71E|» 4tf 7ISO| SSIIM? 

1500 mb 1600 mS, 3000 mb 3200 mS, 5000 mb 6400 m 
S., 10000 me 12800 m£ ^pslB MS| gag 
100X1, 100X2, 100x4, 100X8, 

100 x 16, 100 x 32, 100 x 64, 100 x 128 
3. 4E*a + SIP (B, B?fe ^®P) 

?l°l stsoil P4 ^ 0 | 2 °I sap + log 2 100 # uuHB 

0, 1, 2, 3, 4, 5, 6, 74 HP 

s, #4 +PP sap A1#S10| 10000 mi ^m\ S 

SI® 3°s xypp + SIP. 


84 zfi 



































HI4A1 


03 


A o H7 4 °i?\ 







H4 »f- 


nil# ¥ H4 jy= 2 *, ^=8°| ZLEH^S S^EIS o| 
S«W M-El-m 5!0|cK 4# M^oil ETSKX M*h 

1. H4 y=2*°| zu-Hssi 45! y=8 s| H4°| 7H4» ¥401 S*t 

2. 2 *=8# 44*14# *<>1 £*k 



9 X|494 i 
«2IS 


U 1M3-^£. a x =b(a> 0, ^*1# ^ ^ "W* 

*1- a* (Mr ^)1S 4 * 1 ©L, 14# ^4- ol-g.^ 4 . 
a x =a k <44 .r=& 


1 01# 4^0i| Am WH 4 m ¥^l 0|9]^a ylx(|-) 3 ^0| =M m. *i# 

¥*\ ^°40| 80El mi- m ¥^l o|°go| 27051 m mi, t °I m ^SIOR 

mqsuz a x <b m ^ ^ 1 - ^ ji- a* # 

SJlxlJl^^^ol-g-^. 

[1] «>l^nfl, a x <a k x<k 

[2] 0<«<l^nfl, a x <a k ^ x>k 


«¥ ttS2| 0|§H 

im =H • *14444 44444 ^hs« 
«5 H x|4o|| 4*144 4# 4444 SH^J 7H 
44 4444 oHS «§o|LK 


1 . HlHl*1 <g-4 y = 2 x S\ H2flSS|- y = 84 

iS.44 7fl¥¥ 1°14-. 

2. 2 X =8 = 2 3 «1-E.5. x=3 


sHs 

O *1441 *1*14*1- $44 *1 $1# *o v 44# 
*1444 4 °14 *Kn, *14444# ## 
*1*1# *1*14# 44# 51# *1451-5)4 

# &A5L #*!-. 2009 7)15 2#3HM1*1 

*145J-54 0 14# -§-*1# 4-*114$14i4 
*14^4*1- 51444 #4 51*11*1 5^4 
JL, 444 ofoj ^ 5414 5^4 *4*11 
U *H#44# *14444 5)5# 4#4- 


X|^a^ ffl-.fi. 

*IE =S 

© *I4S4» D#44 *14 S#0|4 AHI S-y^lAi L(-E[- 

4# mm mum ¥ swi tw. 

© snS¥» ttSSM ai< 2 S4 h o|4 ais| g-yoi|Ai 144 

4# mm mmm ¥ swi m. 


°i u o v 5!^# 

a> 0, a^l, 6>0, ^^1^ nfl 
® ^*1 ## 

a f{x) =a 9(x) <^=> f{x)=g{x) 

® *!¥*> ## 

a x =b x <=> a=&S.¥-A:=0 


$14-. 


24 ■ tf#^o| oo| S 

1. 4© 44 44°14- 44 44HI4 *14444 sn 
444 444 4°l 4## 4^4 *1^44. 

2. xi^^sj- sn441- 4-§-44 #*114 4S] 44°1 
4 44 44*11*1 444# 444 45144 44*1 
4# 444. 


1 

#fl| *1444-1 OISSW #a|o|| °|SH g7^fe o| 
^ 4 # *ii45fe Am #*i» mmm 4 44 

mow 804 4# 4*4M ^4 4 °1 ^1 ^-°1 2704 4°1 


p ^ 



44*l4= 3 °ll A 1 *= 9 


i. XI4144 sziH4 85 














































2 

gal #g«M|Ai rn 4 Sb 01 5| 7^1 g# 
* ggq°^ s§qa, *lb#b# g#« o| 
SSW Al^l □IXI47I- Sb ggAj* mm 
b SMI tw. 


SOU ^415 *]-%■ °<M: a^JL m^r 
b°11 7]S}-5la oj^s. a(j=j°]iL ^SJ-S^ 

SM y|yaMq q-a# ^= 71 1- a7] 

4 ^HS °1 W*!!# ^7l7|- Xl45]a 

4 #4 blbas q-q-m# 



y>7, 7>21 


q-q-Aj t>2i°i 41 ^7)1- aqx] ^s}hs 

IM# X|a A^-g- 21A]^Vo]c]- 


9? #g£| 0|sH 

thg Sfi • gbthbq anus# 


oil All 


01 



^ 7 4 1 


ir #4 


° 2 .| 0 || CHS ### & s- #013 #0124 ^ 2 | 2 J°| 20 %* 3AhA|^m ttq. #el| 
• mm a! 2 i sjoi m #^24 °j°) oi^h^h ai 2 # qais oi ### 

& « & wcqoi: sh4*l ^sfojq. 

*o| H44 * 4 #qa-b Hiq <9=4 so %7> f-^vq-. 

<94 fl q q-2, #14- x#- 4# 41 14-4-4 °<H <9*9 

64 


125 


<44-4-2 q# 


V100 
*4M 




'125 V 5 / V 5 ) 


9 3#- 


^1 2 A| M|7h ^0|| q# Ofo) (-LJnh# 7|5|-E|0| §7* t«q SfWI 


7h 7|SF5fe ?f0| 44 c 


128 


Mq *23 7 |sho 1 £ q o|ah a^o| %^m )=jj\*\ 


m an, oi mm m?m 4^14 ar® 


qm-Hl f$E|tlt? 



94 s */=log 2 x°l aaH^q *!4 y=4 o| 

2 #q anq ## mi, q# ##(H| #qo| mak 

1. thby=log 2 x°| zzaKssi- *14 y =4°J H4°| ?Hb 

:: MAh 

2. log 2 x=4» 31A|7|4 x°| m MAh 



#uH XI40II U\x\^7[ &S±|°| ^H°| 7H 

4S* SH* *§0|CK 

1 -^lHW ^y=log 2 xS>\ a^^U^ = 4 o] n 
(16, 4)^1 A] n>q-H^l7flol^ 

2 . log 2 < r=4°lH 
x=2 4 =16 


A|/E/Ah/S 

AI 40 II Q|A|4» athth ggq* # nH, H7|o|| qah 

A|4# qag L|-E|-tH “gs°| glfol 5011 b 

2I5H4. 

#o| lMBh as A|4Shb7| S7hab0|a^ ggl 

4 A|^°| L|E|S ggl:°l BS0II SSh7h aoL-h 9 
0 | 0 ME| 3H IMEh 403 A|4a47h aa®^ 0 |a^ ^ 
qs Hgqq A|^q onag LhEhS gga°l BSfo| sq 
a Hhsq. 


71 / 2 /a trg gm 

1 

(1)2*=64 (2)3*=-A- (3)(yJ= 81 

2 qa-'T-n#!- 0 !#-. 

(1)2' r —16>0 (2)(yJ<^|_ (3)2 x+1 <2/2 

© 1(1)6 (2)-3 (3)-4 2(1)x>4 (2)x>3 (3)^<A- 


86 51 


























O S log a X = b ^ ^ S25] 

1- °l-§-^M4 b^r \og a k JI^lJL 41- °l-g-w. 

y=\og aX (a> 0 , a>0,a^lo]JLx>0,k>0^n 
[l]\og a x=b < 


> x=a 


a* 1)4 §4d0| °|o| ^ 

SHlsi S^OK *ldo| # 
mm see! sms mgo id-. [2] log« x =log fl k <4=> x=k 


011X11 


02 


0 Sntft^ y=log„x («>0, 
«>1S d x°j StO| 

4ds® */°| S7ietn, 
0<«<l1J [CH x°| &0| S7^ 
SH2 ySI as 


<^|°|; 


= A(dB)2j ®E1|°| 37) /(W/m 2 ) A)0|0fe 
/ 


.A = 10 log 


/ 0 


SI 57)17) QIC). 0)71A) / 0 = 10“ 12 (W/m 2 ) A®0| 7=4 ^ Slfe ^30® 4 

a|°| 3.7|# L)E)tHL). A®0| £1)2® Lfta= ^E|°| &E7) 60 dB^ nfl, ^ 2 ® L® 
= ^B|°| 37® ^)0)EK 


i0| 

60 = 10 log 


FE1 3 


37)®^(W/m 2 )S.^3^ 

^ 12 =10(logx—logl0~ 12 ), 6=logx+12 

4 logx= — 6°l3S x=10 _6 (W/m 2 ) 

441 tflS® 25)S] 37® 10“ 6 W/m 2 °]4 


8HA)0)|A) A®0| A® eHSIS ^3^ n)), n'Op) H m 

°l X® an^°| flS. 

M=log s H 

2) ^t)3 ft). fe0|7) a; m°] A® aH^°| ^0|7) 6 m 

oj A® SHiJo| ^H°| 2HHs [C H, x°\ ^)0)E). 


3 10 -6 W/m 2 



log a X<Cb 4^4- ^A)7)i 

log. A: 14 3A]3 4S- ^4§r ol-g-44 
x>0, A>(H 

[1] «>l^ttfl, log a .T<log a & 7:<^ 

[2] 0<«<1^ nfl, \og a x<\og a k x>k 


x&q 


Al/E/Xl/S 


x|4H4d saff^o 1 ngoilAfe 4*1132! Xl 

2 S-gom A)S| §4 h 0||A| L)E)l-fe ZlEltl g 

334 4§3§ 4-E4. 


il/7|/Xl/i 


Alt! 5Ha(*ft«;Sil) 


SHX|0||A|0| X|£J, sHXi 2® d# 44 

43t! *14 £#0|d Udd S2|, s°5 

E&BSfc 5!* dsHd, Alt! §H40'ft$) a4 add 
a®E *!d. Alt! sHUoi sHdoil Eddd 45* 
0| BBlSTlI Unix)L|7ISA) d§ 8|)S0| S344 ^0| 
E|*0|@d. fla 6.3 0 |Aho| x|xjo S XJ^ ao| 
80 km 0|5l ^ ^o| 45 ] E!S £g0|| 0)5! x|t! 

21 ^4 x|£j sH^oi 7fe^0| ad. 

SXH°| 4®f 7|#S4 x|t! dg# 0||d5l7| CH^XI 
ei, a 7iaioiiAi xitj enroll chshai^ =l 
ad Aid# rnv 4 Sid. 0 |» #d x|t! 0 | <M 
# gA1 dsHOIlAi ^SfidS lA|d~lA|d 30^ 



* 5-s.\nz\ gsHeioii dd# q|a| 7| Aidtid. 


O 33o)-4 y=log a x (a> 0, a4l)fe 7§g)^°l ‘o 1 '- 2 ) 

ii4 unm *]qo] 

< a t fl < S^ Vi r 0 la2. \og a x=k, 4 log 3 x=log a a A S) 


3 

gfil sgtt’OHA) 4 Sife Old 7)x| ds* ggda 
S fiSa®, ^aH4°| o|gsio) ^a°| t!4 afe 
soil DIXI471 Sig 8HSffl 4 Si4 tld. 

•oil ^}y} 6m?l x)xi ^£§ M4ld-3 d 

SS Ml=logs 6 

^)7) xmSl x® M 2 5)-3 


71/2/^ tfd SXfl 

1 log 2 x=—2 

2 log 3 (x+2) = 2 

3 loga 3= — 1 

4 logxz=3 

2 


M 2 = log 8 x 

M 2 = 2M 1 °117-1 log 8 ^=2 logs 6, .x = 86 


I. a| 4144 aaH4 87 
























4 

=fii mm\M m * 21# 421 7W m 
§ *g#°^ a#4a, saa-^s] g!* o| 
g#4 szi2| 4* a* Soil n|x|44 21# * 
g#§ nm # 2Mi #4 

soil 14# 4^7lS ^711 

#7j- 4 V ^## rej-3. 44 

nd #2>3l S^x)-1-71- 7j-*f-s ( 1 +r ) 4 
3-*MI #S2l #*fl3l ^44 #71- 4>^#°1 
5% 44# 

(l+r) 4 <1.05oHo> 44. 

4441 4 v -§-sn# 444 

4 log(l+r) <log 1.05 
log 1.05 = 0.0212 °1-ELS. 

4 log(l+r) <0.0212, 

log (l + r)< °' 0 ^ 12 =0.0053 

log 1.012=0.0053°lS.5. l-f-r< 1.012414 
r<0.012 

>421-7.-1 «-7H ±u]x} # 7 1- 7 < J-*|hg r 1,2 % 

0 ]^}-0 ] Ch( O]; 


0,1x11 03 A ^ oiiAi A ^ A ^ oii L ^ y ° 

ts sjops, TOs-t 3 # m h|o| o f01 | 

c|® ¥4£! %S\ °J°| H|#0|CK m ±SLm d, #4 

## Tam K mi, D=— logT21 Ajo| M AhEJ 

|- o|3°] «£01| fao ^!-l 3# M°J 

5!2| 2f2| i|cH « uHEJ*l 

#0| ^21-S# X, 7-1-1 *4 44 <£* / 0; /si-37. =x (*> 0 ) 

441 <1-1 ^-£71- y o]-£olHS. -log x >y, log X<log 10 7 0< £< 10 ^ 
44*1 44 4# 4# *4 W4 44 214 10H 4 -^-4144. 



* #4 
10 " 


g^l 4 344= #4 SH|Al #71 3^S0| 5 % Ol^ph E|*# Ba|s(Spl m. 3 S7I u\c\ 

d|#^ »ll K [to, S7I1 AdW #71 3^S0| £ % 0|^7( E|£ 3“°| #S7l 
i(3Sfe*| #4^. (B, log 1.05=0.0212, log 1.012=0.0053 °S. 41344.) 


Uh 7W 

1ME1 5 



CHE! EAIOIW 44 2(0 into I 3 3i&* 3^S(7| ^|S(oj #3 3s Apia- #3 

4534. 7IAR01IA1 1 km #43 ttH44 3s°| A1I7I3 1 km 3°l A1|7|°| 90 %7f #4^ 
^hAk 3s°| Al|7|7h Y 01^1-71- E|3 £0|| 34|7» 4gx|« tm K Hfl, 7|AR0||A1 # 
7l|7|77|A|—| 7la|3 S& § km3A| 4444. (3, log3 = 0.48^ 413^.) 


ovo] ^ni-Aiion ch^kh cmssmsM m. 

CHE! S°J10II 013 42k 0|SO| a H B-\ii rn ttH, 0| S°-H2| 33£S M^Kfe 

P H3 

pH=—log fl H 

s 321m pH 7 ^ 5.6 o|sf°j m 33 uiam m [ch, mm °>3 ^ oi#o| 
msim ^KHah m, ^ oi^oj m5i §o_h x L ^0^34^01 
# 3 ^ [H + ](moi/D^ #tm mm.) 


5 

gsl 3g*0)|Al 4 21# 0121 7lX| 3H* “§4|o 

s asam, ^zl# oigsioj *14011 q|a |471 21# gg3 
S 8HSS 4 214 5W. 


tig m\\ 


=fi| g°H4 #gS7l S°H0|| #01 51# 4S 0|#o| l>g 
£ 0 | ^ 40 ) Ahg^a^oj J12 S Ahg 4 ^ 1 ^ lie! 


#011 7lxl^-6||Al ^7)1714x1 4 Tjal-i-arkm, -f-# # 
3: 71171* flHl-a 44 7-11717}- y 01471- 51* * 

41 #41711- mm 4HS 


S ttH ^ZL7l m h g^l S4I #21. 

#011 mi «131 4S ois *£* x mol/L 21-51 44 
u| 4 pH* 5.6 o|4o|HS logy <5.6417-1 


fl(0.9)^<yfl, (0.9)^<y 
4 4 41 7 0 >--g-szil 444 
log 0.9*< logy, 

xl°g( 1 |)<l°g|, 
j;(2log3—1) < —log3 


log^<lo g 10 5 - 6 , y < 10 5 ' 6 , x>10- 5 - 6 (mol/L) 

4#Al 4 x ^44 45 - 4* 0)4 *£* 10 56 mol/L°l 

4-. #. 714441 # 01 - 44 4 * 0)44 4 * 4 -*s* 

io _5 - 6 oi4. 


X> 


-log 3 
2log3 —1 


-0.48 




2-0.48-1 


4471 71x1441*1 *41714x14 44y i 2 kmol 


4-. 
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sea 


L x2] &o) y$] &E. ^7>^. 

t=.^(o, D4-^m. 

S. 


2 **§- ir°M t^y=2^ 3*1! - 


Q>y=\ 

©y=J2-2 x 

©«/=2 te 



3 ^r y=logons] 44 34 

-i. & o i fm# y$\ ^ ^im. 
l. 3 (o, 1)4 *m. 
c. *3^4°) yqq£:x=o°W. 


4 ^ t4^ !»!- 4*m. 

(1) !-2]^°l {x\2<x<2Q}9l tHry=log 3 0+l) 

(2) !-£]^°l [x\ —1<o:< 6}?1 tK^=logi (x+2)+3 



0 *14^4^ ZL ZLEH = 

Xl^Sh^OI Ad^J 


0 *14^4^ -L ZLEH5 

XI4S42I @101= 


0 =L ZLEH5 

saS42| is 


0 S.H^A 3- ^L a H— 

sna^2| 4I5KM m 


5 4i+5- 4 s<hi im m. *14 m 0 ii^2[ * 14^4 

2000nl-E)^ nfl J5:o) ^5] ^ #(/)& "‘ ^ 

t Xl4fi42| *3* 

iV(£) =2000-2^ 

o]B]-a m. ^7> 16000^71- ^ 4!! 


©y=j2-2 x =2^-2 x =2 x+ ^ 

44*] y=2 *£) a 2 )|=tj^ s -±uy 
4 ^^l^BLBfl^olrl-. 
rq-ej-xi y=2*s] 

1 4 6), ©°H4 


3 

*21 SHSI42I SSo|| cH^H o|sH^h 

n tw. 

son -i. ^<qx| ^zLig 
4 s ) igo) ij£r)- zj-o_ 

BS. xfi) &o] ^7]-§l- 
’S yS] 21:4 TV^^cf. 

l. 3 (l, 0)4 

4^# n^Hlx) ii, e^^r)-. 


4 

=2| Sntf4°| ZiaHSBI IS* 0 1*5)03 If 
42| £|5H^4 41 4D 4 Sill SW. 



s/e/a 7is 

1 

*21 *i 4 & 42 i zlbh 2 B| ssoii m oishswi m. 

soil U. ^<qxi 7l44 v 4B) nj 
o] iM.t\- ^iss X 9\ 23: 

°1 ©AAA yA 23:^ A± 

AA. 

s. AAA-AxAAA. 

-i, 

2 

*21 x|4SS4 bleHsbi @lo|*= o|*5)oj Ai^ @1 
o|* £M|o|| Slfe x|4@ h 4» stS 4 SMI ?W. 

S0|| Q)y = ^-=±--2 x =2 x -2~ 2 =2 x - 2 

4^1 y=2 X 2) neflSl- 2?b# 

BLHf|2o]c|-. 


S0|| (1) 44- y— log3 (x+l)B3 ^ol iat|- 3HS x 
B3 2t°l ufl y s\ 23:2. ^7>tt^. 

W-'q-Ai %vA y= iog 3 (x+i)^r x=26 s *H 2)5523: 3, 
x=2°d ffl 2)^23: l* 7|-4ii4. 

(2) ih^ y= logj_ (x+2) +3°)]A-| y— logj_ (x+2)s) ^ 

2 2 

o] qB£S xB3 2M ©7M tffl y^i 23:^ # 

ir |-2)-Ai y= logj_ (x+2)+3-8r x=~l 

2 

°d q) 2)5523:3, x=6°d ffl 2)^23: o* 73-4114 


5 

*21 *14011 a\x\©7\ SJb @SSB| rn 4 Sl^l W. 
son k& 4 -n-^1-* 5 ) ^rA 1600003 - 537 ]- SI 142 
2000-2^ = 16000, 2^=8 = 2 3 , k=45 
4^-3 -^-A>^-Oj a 7 | 1600003-5373- E 3 fe ^4 45 ^- 4 

olt*. 
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26 1 


j/Et/S 7|# 


1 


=2| SlOIgS- X|4tt45| ZIBHS5 ZL3| £ 

soil Sfe Sts 4 SMI ?W. 

- Hip 

Z1^27} 

94 1 

Hip* 

neflS7l- ^I4g.i&ir xiq-x] 

(y^) <001^0]: tH}. 



yj +^<0ofl7i k< —3 

4aM —3°]^!-. 


= 2 | *I4S*I4 nans°| @lo|== ois-sf- 

01 ^ ZLE[|2 AhO|o| g|HO|= @7in SS 4 

smi ?w. 

soil y = 16 • 2^+ 4 = 2 2j ' +4 + 4 = 2 2(;c+2) + 4 
■^y=2 2r si ZLeflS# X^21 -2, 

?/#5) u oH^-£ 4^># 38°1 tH}- 5}°!^. 


~ 7 'S I 


[«H0 P.197] 


1 tNr y=(yj HBfl “71- *m*l *Rr ^ k°\ © X| ZL ZLE« ” 


2 *Hr y=2^ x#5l Hj-ffiLS. y^l W-^- ^ n zlehji 

^y=16-2 to +4^ ZLHfl^ ^$4. olufl w + w °l ^ *K*I42| 38°|S 


3 tHr- y=log|(x— a)+b$\ ZLBflii7l- .2. 
^ 44- Hfl, a+6^1 ^ 


0 — ZL^H— 


/=log i (x—a)+ 6 


4 ¥ tNr y=/(a:)^y=log 2 (aH-«)£| n^sfe- 3^1 */=x°fl tfl«M -L ZLEH“ 

°n.3P(l, 5)7^y=/(j) £38**38* 


5 ^ 4^1 4^°w ^ 7 )y\i 0 °dn,^dm^. 

^ A il7l /- 

I=I 0 x 2~^ d 

o]5|-IL W. ^ Afl7l7>^cflAl ^ ±o) S} 

^ ^ ^-i- 


© ^0.^4* X|*^* 

* m 



nl-sj-A] m+n=2 

tt AiS ejtHr 0 ! 1 }. 

3 p(l, 5)71- 94^ y=/(x) ZLBflS ^1^1 ^o]HS. ^ 

3 

(5, l)^y=log 2 (x+a) 41^1 3<>lth 

=21 SIS0I54 SZLH42I -yss 0|SS|01 ZLEH2S M 

n saoil Sfe sn8*» *8 4 SMI 9*. 

tc)-5|-A-| l = log 2 (5+fl)°1]Ai 5 + a = 2, a=— 3 

soil 9*y = logi (,£ — «)+&5| ^LEflS^I ^54l 0 1 

3 


-3^1-H.S. a = —3 

5 

a, 3 (o, 0)# 7lufH5Ly=k)g| (x+3)+MW 

=21 A12 S-yoilAi gsh 4 OI^ Ahshg asth X|^71 i 

O=logi 3 +b, b = 1 

its #^S 0|gsm AI40II a\x\^7\ °ife 93-N2I 8H* 

3 

nfEj-A-j a+6=—2 

¥l h 4 S17II t-H^K 

soil ^ Ail7]71- 4^°11 A 1 ^^1 A1171S1 i-, 

4 

=21 qit42| 99# 0|§5|01 ^ZLtt4* *|*tt*°| 9 

^ /=^/ 0 olHS y/ 0 =/o X 2-V, 2 - 2 =2-T^ 
-2^-y^oflAl rf=8 

71» 0ISH5MI itch 

Son 9* y=/(x)* y= log 2 (x+a)$\ zz.Hfl5.7l- z\ 

tc)-5l-Ai q]7}7} 4^°flAl HS!\ Ail7lSl ±-0] Sfe =- 

4iy=x°11 ^^ l0 ] n ^. y=f(x)Q y= log 2 (x+a) 

51 4^^r8mc>lcl-. 
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1 aa a4--/i.r)=(A) 1 tfl«M 

«i=/(2), a n+1 =f{a n ) (n=l, 2, 3) 

! 4, «2, fl 3 , «i3 4^ ^31«- 44433. 


\ y ‘ 

y—x 


S. / /1 X 1 

at 

v3 ,= y 


O 2 X 


0 X|l* h 13 ZL ZLBH5 

3A 3711 


2 ^34°1 {a:| -1<^<2}<?1 41 y=4"-2" +1 +4^ 44^:3- 4£#§■ 1 0 44^13 


O. ZLBH = 


444. 


44S43 iigj^taj. 2 


1 44 y=log 3 3x, y= log 3 y4 4 4^ x=l, x=9S. #444 E-^4 © s ^- B H5 

,, , saa^2i mom 

^41-4444. 


y=g(x) 



0 a. hbH— 

g-)Sh^.£|- Ojgf^ 


4 41^=log 2 ;r4 # 4, 

S#4 ZDg4 Qo] ^ y=\og 2 X 44 # ^ 

B, D4 44 y=g(x) 44 4 4 A, C7> 
2)4. 4 A3-3L7} (o, 1)4 ufl, -£2-3 & 
# 4444. (4, 444 ^4 A#y#31 4^84 
4.) 


5 33 .3713 313 43 4#ls3 3331 4A S44(BOD) 3 833 © *14*^ 

jl 33 °1 33 4444 3313 31 7 fl 4 As B 0 D 7 > 44 20 %3 

^.ZLHA3 ns 

3S44al 13. 3 311 313 1 13^-3 BOD 7 } 1 o)t}7} 4 # 33 
3 3 333 3333 (3, log 2 = 0 . 3 as 31333.) 


333 y=(/-D 2 +333 f=iH 3 333 
3, ^=44 tffl 34& 12 * 71 -^ 3 . 


3 

■=ai s 

S3 


143 zlelHs 30|3 gtjjo|| 
sHltt 3 37)1 513. 

x 


# 0 || y=log 3 3x3 TLefl^# 2 /=log 3 y 3 

Tiefls 1 - ? /A3 33AS 24# ^3#4 
133. 


y = lo g 3 3# 



z/ = log 3 y 


33 afHll A 331 B 333 ^47> 

3AHS #34 AH3 ^34 8X2 = 16 


=ai 3 *h^ 3 o|§33 

4H43 34» OISHSWI 33. 

#0|| A-H-3 n 
3313 3 B, C, 


L33 1 


f/B/S 33 


=fi| 141143 ZLBHns 0 |g33 43! 433 3 3h| 
3o|3 3A £1 t|» dUaffl- 4 33 513. 


10 || 


a.i=f(a 3 ) : 


V 

a 2 =f(ai) 

y= 

X / / 

ch=f(a 2 ) 

jMjyt 


ax 


ti 

«i ^3 i a 2 x 

/ 

ax 


33 -3# 4 4 a 3 <a 4 <a 2 

2 

=HI 34143 4| g!ft3 34&S 4H 4 3711 513. 
#0|| ^=4^—2^ +1 H-4 = 2 2 ' e — 2-2^+4 (-l<x<2) 
2 *=/.£. #A 3 y=f—2t+4 (\<t<4 


D3 IS# 3-3 B(6, 1), 
C(6, c), D(rf, c)3s 33 
log 2 6 = l311 6 = 2 
<,(2)=2 2 =43)1 c=4 

log 2 ^ = 4313 d= 2 4 =16 


y> 


II 

c 

A 

c/ 

z/=log 2 .r 

— i) 

4<£b i . 

O 


d x 


4371 


CD 16-2 


AB 


2-0 


=fl| Ahsh S “§aio^ 3&t[n., ^ZL3 !!* 

oiStt 4 3711 513. 


1011 8X(0.8) K <1313 (^r-V^A-olHs 


10 


1 


8 


wlog^-<log2 3 , w(3log2 —1) < —3log2 


n> 


— 3log2 —3x0.3 —0.9 


3 log 2 — 1 3X0.3-1 -0.1 

431 3 413 113 i 3 lsxi B0D71- i *147)- 3 
1 4194 134. 
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D |m 


OIH gE»fio||A|fe 4# LHg# X|£gCh 

© 41414 33444 14&S 14 4 4 
>11 44. 

© 41414 33411- □!#!) 1 44 44. 


sefisi 


3E1SS 

*|3 L Ho 

01 *1414 3 

x 11414 33414 44 

ZLt[^r°| 

341 e 

02 44414 3 

XH414 341 

3414 4S 

33414 341 

1SS 41 

144 44 41 S*ll 


«uuv 


444 11 435)- 
3-g-4 H4 3 b 14 x> 


43: 

!fe4 441^ 


- 4 3. >|| 44 4 

-4. 44 ^41 


14141 
4 4 

T3 rrV O 
I t— S S. 



a- m 444 444 

44 44 444 44 


4- 43 3^ 4 444 44 4 
4# 444E 444 #44 441- 344 144 4 

£ nj-^J- 71 -xl 44014 -. tfjx)(Weber- 

Fechner’s Law)’ -4 4, 1 44 144 44 434- 

3 434 44 4441 44 434 441 4441 
414 4433 444 41411444 444 414 
1 4141114441 44444 44433 44414 
41 444. 4 4411 441 14 1414 14 44 
1 4441 4 434 4444 44H 44 444 
4144 44’1 TO 444 4444 4444 4 
44 4°l°ll 33444 444 441 411 444 
334 414 444. 444 444 44 444 441 

4 441 411141 4441 44. 

4 444141 41414 33444 341°11 44 
4344 4 # 4144 444 1411 444 1 441 
44. 


41444 33414 □]“ 


sniffs o\gt\o\ 

A^OI J=77|b ^Zfo| H7IS tt ^ SW. 

1#1>44114141 my 411H]£441 31^0| #m. =Lm AlUBll^WllHTll 

sew 41 s *im 4im m i m. i, n 141 ^ 347 ^ s#n> a m 

«^41 9*12m H^^^ E x H >u|x m 



Oil S 3 W 1 S 144-141 HflHl-IipiblO] «X] 
(Weber-Fechner’s Law)# om^ ^ 04 )] 

1-1 m> 2-m my m mn m 44113 

7l#7)7F my 37171- 3#! 14 

m my 4 ai ci# mm m i sum, 

mn m 41411 mm 7 i# 7 ] 7 i- ms&s. m 


01 ^# 4^134 q#44»sm§b4 m. 

XRo| 3710)| LL\R\ °B| 


S=k log/ (/l 41) 



tt||U|-n||S|L-|°| g*| 
(Weber-Fechner’s Law) 



£4 71 £4 ig 


44 IS 

44 IS 

1. 341 e$] 3 

1- 43, x)l«J- 

14 33414 
1441 14 
144. 

4 

141 e4 H #3, xn«vi 4 33 
414 1441 141 44. 

IT 

141 e4 H 43, y=a\ y=\og a x 
4141114144 

^1- 

e7\ 14141 4-3, y=e x , y=ln^4 
143:114144. 

2 . 41414 3 
34H- 414 
144. 

4 

414 4, 4, 1, 4144 4141 
4144 41414- 33411 4 «. 
41 44. 

1 

y=a x , y= log a xl 414144. 

4 

y=e x ,y= lnx* 414144. 
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HI4A1 


• sziif^si §48* ?m £ 84. 

*I*° D ^ zon^ Ojcg-Hi 


-Uj7| <*7| 


ir %-§- ^ n* y=2*m y=iog 2 x°\ =Lzmm oigsioi cm m^oii szm s*k 

yf 2/=2 j 


0 X 

1. x°| &o| 5.^01 m 4M 81*01 *om nH, 2 *°| Qg CHS^I £^*4 zjzj <^\o\ Mxh 

2. x°| sto| Sffloi ?m HH2J 2$4*IEA1 041 fi&o| 7W£® nfl, log 2 x°| CWI ssi 
fc*l Z|Z| ^Sld SXk 


W I^IH tt^o] ^Xjig 2 X ^ ^XjjL, *£] tt^o] 

2 r ^ ^*041 tt^ol 71-4^x14. 
lim 2 x =°oolJL ! lim 2 X =0°14. 

a &o] *y<&o] ^xjig log 2 x £) *y<&o] ^x]jl, °K"°1^ A 1 0 

°11 tt& 0 l 71-4^71^ log 2 x^ £t&°l 7] 714. 

4, lim log 2 x= oo o]3L, lim log 2 x= — °o °14. 

°14* Vo l 4447144445-L4m4 444n.efls#°l-§-*M 44 44. 





AHS 4£ goi£k 7|2 

• XP3.hLZ 1.(natural logarithm) 
•e, e x , lnx 


B£ Sf§2l 0|sH 

• x|£tf£4 szttf4°| ziaHs# 

01*814 x°\ &0| 4&0| 71X17-14 0011 7)77f 

48* 4 4£4 44&« £44?1 44 5! 

014. 

1. x4 #o] 4SM 4^ 4 44 

**£ «-&°l ^x]ji X S] #oj tl^ 0 l 

4°11 ufl 24 041 741 -^xI^ai % 

&°1 4 - 01 -X 14 - 

2. x4 a°l 4 h 1°1 4^ 41 log 2 x4 4 
si **£ ^4 444x4 44 81&4 
041 7)-44 4 4 log 2 x4 44 44 44 
5- 4&°1 4444. 


X|4^£i S.IL^o\ ^ 


X|E =S 


© 4£4£4 ££tf£4 444S £* 4 SMI 44. 

© 444 e4 x!2££4 3c* S4i 0» #§5)4 144 
444* £* 4 4711 44. 


i1/7|/4/S 


14 7H^ SU 


24■4*44 £4§ 

1. 44444 4?14 Tfl^-i- nefls-g- 4-§-8H 4 ^ 
3££ 0411471 ] 44 . 

2. 44444 444 4444 y=e x $\ £44* 44 
4 41 *£4 4££ 444 444. 

3. ££444 £4££44 ££444 44* 444 
££ 44 4 $l£* 44. 

4. ££.444 44* ££-44 7/=lnx4 £-44* 4 
4 * 41 *£4 4££ 444 444. 


4514 7Hyo| 4* Alg£! 7|^!2 200tdgoi| ZL2]X 44 

xl 0fs7|Di|[i|A7i soil LH^, siasfe 4484 S4 £S £ 
HH4 §7)A|?1 §641, §1241, §2441, §4841, 8964 
1, "■* 8*4 S£* zm £1 4011 A 1 4* £ 84 444 
7H!£ 144 44X10IX] #4^x1 48o|| °|sH 4* £848 

H, ZL ® 19A||7|0|| 0|s&| “§A°| £4X1 SX|7l £t]§o^ 

88 SMI 444 7H§* §a|S184 

£A|7l 84 444 7H8£ 4*4 44. 

‘CHS 4£4 4*01 £471 S4£ 8* 48 £44 xlo|7l § 
01§ mi, ZL £S 440 14£ 4#4. ZL oils £44 e£ £44 
4 4401 84.’ 


i. x|4144 szil4 93 

































0 44#-4*/=«4>]+4 

(1 )x—*a (fffe #4) = x 14?Hr 

y=a x £ : ^4-^ v 4 0 1-H.5. 
lim a x —a a °\ 4 4 44. 

x—~a 

(2)0<a<l?I ^4°11 

y=a x °\H a=yS.^^^> 1 o]ji 

y=a x =(±J=j F ° 1 HS. t^o] ^ 

44. 

x *■ co nfl 9 b x —► co o| ujiL 
lim <z*= 0 

X—»°o 

X — -oo<§} ufl ; b x — 0+.E.5. 
lim a x =oo 

X—» — oo 


1 

+fl| 4444+ ^H“+ 44 # oigsloj x| 
444+ 444# 4# 4 SMI ti+. 


S0|| (1)3>1+.E.5. 
lim 3*= oo 

X—►oo 


| 30 S 



(2) "jr-< 1°1-H-S. 



2 

+HI +4&+ 44# oigsioj *1444+ 44&S 4# 
4 SMI 4+. 


SO|| (l) 4-4, 44# 3*4.5. 444 




0 

1 + 0 


0 


(2) 4-5, 44# 3+S 444 


lim 

X—►OO 


3 x +3 * 
3 X -3“ X 


lim 

X ^oo 


1 +- 


1 — 



XI/E/4/S 

1. 44S4-I +++ go||A-i+ 4444 n goiW+ 44 

3*4 44# S4+ oisHsMI 44 . 

2. a 14442.1 4°| 44cn +4 #+ 54+011+1+ +4# 

n+5+ 444# S4+ o|sHSMI 514. 

3. —#+ a|4S44 444# 7114# +4 4+ 44# 4 

OO 

4 *5 S#4 4, #0| 714 € 525. 4H, 44 

+ 1,2# o|#4+ +44# 444. 


1+0 

1-0 


= 1 
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3lB 



3 

=s| nans* 0|gsM snif4 

2 | 4S1« ®D ® SMI SW. 

SO|| (l)2> 1°]-H.5. 
lim log 2 x=oo 

X —’■oo 

(2)0<y<lC>lH5. 
lim logj_x=oo 

.z—-0+ 2 


4 

4fi| sn°| #H4 4S3J4 #HS o|g5|o| 
iS®4 ^tl&§ 4 SMI thcK 


SO| | (l) lim log 3 = lim log 3 (\+1 
=log 3 1=0 

(2) lim (log 2 ( 4x +1) + logj_ 2x] 

X—oo 2 

= lim {log 2 (4r+l) — log 2 2x) 

X—* oo 

4x+l 


= lim log 2 


2x 


SS sH s 


©(l)x —'" 00 S-bx — 0+2] ^-T- 

®a>l^nfl, 

lim log„ x= 00 , lim log„ x= — 00 

X —<"OO £—-0 + 

©0<ffl<l^ nfl, 

lim log„ x= — °° lim log„ x= °° 

^—00 + 

(D f{x) >0°lal \\mf{x)y\ 41® = nfl, 

X ^00 

lim log a /(x)=logJ lim/(x) 

X —<-oo X—°o 

(2) x^ a (ab ^S] 41®) 21 ^-t- 

lim log,, x=log„ ff 


= lim log 2 2+ 

.z—00 \ 

= log 2 2 = 1 


1 

2x 


(3) lim {log 3 I x 3 11 log 3 I x 11} 

x—*l 

la?-II 


=!h! 1o& u=ii 


= lim log 


\x— 1| \x +x+l\ 


= lim logs \x 2 +x+l\ =log 3 3 = 1 

x—*l 


4/E/4/S 


1. ^ZLtf®2| 2J°|°| S0l|Aio| =L 30M°| tfb 

&4 7 e h §S = lz Ha# Ssioj o|8HSMI tl4. 

2 . szlH 44 oo||A|o| <=>^4 &4 #tli;Ho||A|o| 4?1* 

naH=4 #sloj 0|sH5l7|| ©mi. 

3. ojaj 7l*| ^zlH 44 ®tl&S 314111 tfe Szl°| 

§ o|S5ln 1, 21 o|g5loi ^icf. 
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AH 7V « 


7| 


&/1L/XI/3. 



41##d (Bernoulli, J. ; 

1654-1705)* +4 + 

4*d1d 3H44. d* 

°]|4 *44-4 44#- 4 

d+4, +4* 44444 

44 q-HfS] *** ^|7lS 

+4°ii 4*44 d&4. 1682d*d 

*44* 444*#, OH 1686 id 
+4 JL^7l- d**4 1684* *#4 ej-ols 
4 ^4 *** ## *4* #4 *48 #4 
2]- IN 4*44 44*#d, d|]d*Hr X) 
44d *4444 (^TP$eMJ0* *44* 

4(1690). 

4"d #4 —"C" 41#*d *414 Xj-7]^ -&N 
44*44 ^^xfHj-ZL 44# 44. dl## 
°fe 4*°11 *484 444 444, #44 
41*4 d*444(HM4T*f04 *41* # 
* *4 o)l *+(^) -g-X)l* * * 

**444# 4*4. 

#44* 4 4 *#4, 4*441 d*+-£. 7-11 
dll- +#. +4 44* 414 

*414°11 *444 X]44 S^g-§ 

4 ‘dll 7))44$4. 


if# it* 4 0|sH 
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^74 £7| 


°2|A “WOR? 

41 =*<4 (Bernoulli, J.; 1654-1705)* *4 *d]-g- ddN-d * 4*4 4* 4 



IR 



(-4 

1 

2 

10 

2.59374-- 

100 

2.70481— 

1000 

2.71692— 

10000 

2.71814— 

100000 

2.71826— 

1000000 

2.71828— 


e #§JE1)°| 4 e 
XO|XO| S'US-l 
(Euler, L.; 1707-1783)# 

#ai+ e» m°^ SdSfOl 
A|gSl«Ch 


£S 0 | yl^oizi, -^44 owgo| #-°i *4 

^ 4144* oieoil HU, ltd Sam 
41 S* 4 #iil 1114 . 

s=A ( 1+ i)‘ 

S*o)l ^44 #4. 

1 . If 0|gSKd lim(l + ^) K o| It# ^ 

iaKd M4. 


4* 4*414 4** W+l 4°1 4&°1 d44(4 + *j4 4* *41 71- 

434* *41-*5114. 

*dl* 72* &°1 tt^ol (l+^-J^ 04 ^^ 4,011 ^tt^-41 344 

5U4. 

4, lim (l+iy^ &**444 n44&**4 


# 44\H4. 

°H 4e* 44*44 ^ 4* 4*4 *4. 

e= lim fl + —Y= 2.718281828459045- 






sh • «sj atoii \n= m+-h °i as ^ s» 01 


Id lim (1+4-) 2 | iim St°jet7| ?1S SH§o|4. 


1 . no] €- ^rd w = 1000000d nfl (l+^) d It 

d 4= 2.71828--d-H-S limfl+—Td ltd: 

<4 2.71828— dd-S. 441- 4 dd-. 


Xl/E/Xl/S 

#a 

+ e 



»— +&++0I7I HHt 

oil dEtLHd ^SoldB 5ts + 44. 


ZLSjoil Old #4+0)1 cHSHAi# #51 d#+°| SEH# 44 

^ 4 44A1 #S51 ^Rl h + 44. 

eS. sSB 774* 4# #4+d4 o| £ES1 eM 

Sd^ld 4*51 #*4011 dsH *44d4. 

1 


0 — 2H— 


1 +- 


2 +- 


3+- 


4+- 


5 + • 


sH s 


0+4+ ^d 4d* °iddd d4 7 R 1 44 s* + 
4+ d-^dlAi lim (l+ax)^d d+ V® 4+^- ^ 
44 444* *41 44 4 $14. 
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#y=(l+a:)*°| naH“ 



x= — *l2]A 0°lAS 4°1 M- 

n 

eM ^s. 31^. 

j. 

e= lim (l+x) 1 

a el- IAS sfe *14^r e*S ^r 5U4. 

°1#4- 3WS W. 


^E|^ e£| §°| 


(1) lim (l+vT=e 

(2) Urn (l+x)*=e 

1^00 V x / 



^ C> Ss ( 1+ i) f =is {( 1+ i)T=^=^ 

I (2) lim (l + 2x) T Aim ((l+2x) 2;,: } 2 (>l|A-| 

2xAS ^£3 x -* 01 nfl,. f —> 00|°S lim {(l+#>^F=e 2 


msM 5 


zm 

(1) Js( 1+ if) 1 

(3) lim (1+3 x)^ 


(2) lim \1 —; 
1 

(4) lim x x ~ 1 


%y=<?H\y=\n x+ A|S °) 
H+ +71|0|+ 


@ SMH el IAS s-fe SA log, x! l^SAl ^A, USA 

log, xl ®t| 

In x 

11*1 1, log, x=ln x*H 

■ S7| (1) In l=log, 1=0 

(2) In e=log, e—1 


6 1* lElOlEh 

(1) In e z 


(2) In -j= 


(3) lim (l + 3x)2^ = lim{(l + 3x)3^)2 

x—0 x—0 

=ei=eje 

(4) lim °)]+ 

x—*l 

x—l=tsL +£-+ xA+HuL 
1-1^1+ 0°lHS 

i j_ 

limx^-i = lim (t+l)‘=e 

x—*l t—* 0 


SS SH^ 

© 1°1 +H1+ e9l SZL7> H 

SMH ++ sus] aHKM 

xj-<35A£] ill +++. 


6 

=H| +# SlA ^ZL°| £ijS A1 

SSW * 1 S^ZL°| +H 4 oi7)| §[+. 

S 0 || ( 1 ) In e 2 =2 In e=2 

(2) In -i- =ln^- An = —-7 

A g2 2 


Sfil +a|+ e°l 0ISS1O) xl+H+71 sus H+ 

21 +++S +W + 2MI 51S 


r0|| (1) lim(l+-^-) = lim 

x —*00 \ ZX / .r —00 


= lim 


1 


1 + 


±_ 

2x 

1 


1 + 


1 Vni 


2x 


2 x=tsL x 


lim 

00 


1 


1+ 7 

1 


00 s t —* 00 o| JELjiL 

1 

fe 


+ 

£ 2 


( 2 ) lim ( 1 —~r) = lim 


1-^1 1 °m 


-xAS IS?! x= A*lA 

X —* — 00 s ' n fl t —• 00 O] P ^ 

}™{( 1+ 7)) =e ~ 2= V 


xi/e/xi/s 


£^a|7l SSJff +E|+ +5®+^ L1E1LH51CK 

e=1+ Tr++r + +r + '" + ir + '" 

(El, k!=1x2x3x-x«) 

+a|+ <?o| e=2.718281828459045-• • EJ01 ^3|Xj 21+ 

0|| ++"Ed+ 1 + "Yj- + -^y + -gj- H-—I x||Mils S„0|BlH 

SIS 

S 2 = l + Y7=2, S 3 =l+y|- + Yr=2.5, 

S 4 = l+Y|- + Yr + ^- = 2 . 66666 -, 

5 == 1+ TT + +r + +r + TT= 2 - 7083 '".. 

CD++1 M 0| S.2I StS +a|+ eOll 7l77^X|fe 

^ + 21S 


1 . X|4tf++^ZLH+ 97 




























mzM 


=H| lim (l+x)7=e°J§ 0|g^0l 

x^O 

+H + SMI 5W. 

lOga (l+x) 


#o| | (l) lim- 

x^o X 

= limlog fl (l+x)*=log fl e=-j^—- 

x^o in a 

(2) a x -l=t^IL a x =t+1 °1-ELS 

X = l0g a (/+1) 

a, x — 0^ Hfl t — (H-H.S 

a' 1 —1 t 

lim-= lim -j- tttT\ 

.r-0 X f-0 10g„ (f+1) 

1 


f^O lOga 0+l) 
t 

= lim---r 

* ° loga 0+l) 7 


1 


log,, e 


=ln a 


8 


=±t| lim^l+^J=e°iS OlSShOl 01 a| 7 \ 7 \ 

+H + SMI tw. 


SO|| (1) 7^ (2)°M lim-—-=ln«°lHS 

x—0 X 

2^—1 A x — 1 

lim-= lim-=ln 4=2ln 2 

x—0 X x—0 X 

(2) 0||X1| 03^1 (2)<*M lim-^—^ = 

x^O X 

v g**-l v 2 ( e 2 *—! 

x ^^r =l ^{-^rZ 


(3) lim 




lim 


1 


x-o log 3 (1 — 2x) *-*o log 3 (1 — 2x) 

x 

1 1 


lim — 

* 0 log 3 (1 — 2#)* 

1 1 


: lim 


lim (l+x) *=*$■§■ ol^H ^ 7}x] 


011x11 03 

(1) lim ln(l+3;) 


(2) lim 

*—o X 


X X 

(2)g"-l=^^^g j; =l+^lS.S x=ln(l+0 


x-o x t ~o In (l + o <-o In (1+/) 1 

t 


a d)i ( 2)1 


R'&SJ® (El, a> o, fl=jti) 


(l) 


lim jogni±£L 


(2) lim - 


03 8 ^KHaK 

O 2 ^_1 

(1) lim --- 

a:—0 X 

(3) lim 


(2) lim - 


*-« log 3 (l-2x) 


(4) lim - 


M 1+ f) 

lnfl+4) 


A hJL** n.B-,, 

► £*11 *H1 


^ilnl H0| jqilAISBOJIAi ^ 
y=ln(l + 10x) +IS ^ PSL\ OS 0| 

S. £j«0| xm°\ °J°| yn+l 0|=fe Z|o| 3.7IS 

M SJ*k 2 P21 +!S O0j| tiaol mm mi, tan e 

rn S p°l xiiaoil 3S1 mehm n ^ 
sfoi M*k "0 



— x—0 


log 3 {(1 —2x)" 

1 


2F}- 


log 3 e 2 2 log,; e 2 


In 3 


ln(l+—) 2-fln(l+— 

(4) lim /— =lim — l — 7 —f 

»0+T 3 -f>« 1+ l 


=4 lim 


In 1 + 


2\z 
x 


2 In £ 2 


indsr 


3 In e 3 


42?| 7|27| 


H+# o|§5|-o| i£°l§p. ^°i 


?.m 3*i ^ q.i 


n ?w. 


0|| ^ P^l 2|-it7]- (x, ln(l + 10x)) (x>0)°l-H.i 
In (l + 10x) 


tan^ 


x 


^ P7> ^^01 ttSi 0 ! yWQQ tffl x — o+^Ihs. 
lim tan 6= lim^-^-^^-= lim In (l + 10x)^ 

x—0+ x—0+ X x—0 + 

= lim ln{(l + 10x) 1 o^} 1 °=ln4=10 

x—-0+ 


98 zii 
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*|4^4S>|- °\ □ !£ 


34 33 2| o| §H 

34 =H • □ 1471142] §2» Olgshoi a|4 
34 y=e x ° I 10)|Ai°| []|47|I4» 43° 
£3 *14343 £34* 434 q| 4JCHAi 
o|sH* S7| 33 **o|3. 


1. /(l+zlx)—/(l)=g 1+zte —e 

=e-e Ax -e 

= e(e jx —l) 

2. lim / (1 +^>-/a> 

zix^o ZJ.T 

= llm ^£i> 

Ax^O AX 

p Ax — 1 

lim . =1Q1H. 


lim 


o Ax 
/(l + Jx)-/(l) 


44 sH3 

0 434 e$] ^33 34343 3434 
m 33 34342] 434 oi-g-^H 
34342] £4-4# 434 3333. 


*|£ =S 


© *14343 =5® oigSM *143421 £34* 43 
4 2MI 33. 

© sa342| 43* o|S§M sn342| £34* 43 
4 33 33. 


£4 ■ ***2| 42IS 


1. £342] ^s|1 41 a ]4343 333 34342] 
33* 3-§-33 34343 £34* 43£3 33. 

2. £342] 32H o^sn 5.11342] 333 ££342] 

334- 3433 ££342] £344 43£3 33. 


X|/£/*l/£ 


□1**1142* £34 (□!*!* I) 


34 y=f(x)°\ x=aO||Ai2.| DIM7II44 

f(a)= lim ^ = lim /(«+^)~/(«) 
3x^0 Ax Ax *0 Zlx 


= lim 

Jx—► 0 


fix)-fa) 


x—a 

34 y=/(x)2| £344 34 y=/(x)3 333 X0)|A| d| 
*3433 433011 434 £4 xOll CHSW n|^3l4 
fix) * 3**134 344 433 


f'(x)= lim / ( - r+z *3 ~/ ( - r) 

^ V Jx-0 JX 

o|3 


I. AI4H43SZ134 99 






































i 

=si *I4S42| £114 54S OISSM x|4 
S42| £H4» 4H 4 SMI SW. 

SO|| (1) y'= (—3e x )' 

=—3{e x )'= —3e x 

(2)/= (2-5 y 

= 2(5*) , =2-5Mn5 


2 

=±t| S42I tf, *1, aa| Digs* OlSShOl 
*I4S42| ^ 4 * ^ish 4 ojtii §mK 

#0|| (l)y=l + 2-3 x + 3^15.5. 

y'=(l + 2-3 x +3 2x )' 

=2-(3 x y+{9 x y 
=2 3^1n3+9 x ln9 
{2)y=(2e) x =2 x e x ^ 
y'=(2 x )'e x +2 x (e x y 
=2 x ln2-e x +2 x -e x 
= (2e)*(l+ln 2) 


360| 


EEH 1 4# S42| £B4S 44014 

(l)y= —3e x 


(2)y=2-5 x 


oilxil 


01 


cm S4£| 44014. 


(l)y=e x +3 2x 


{2)y=xe x 


£0| (l)y f ={e x y+{'F)'=e x +9 x \n9 

(2) ia-2] 

2 /'=(^)'-g" : +x- («*) /= 0*+;r0*=0*(l4 -jc) 


(l)y'=e x +9 x In 9 (2)y / =e" : (l+x) 


wm Z 4# t. h ^-i Sl. h 4# 44©14. 

(l)y=(l+3") 2 (2)y=(2e) x 


BB 3 S4 fix) = 3 r O|| CflstOl m 451014. 


(l)/(0) 


(2) lim /(l+ft)-/U) 


- #4 a, ^oi| cHsid x|4B4 f(x) =a bx °| £^41 


45^ 99* *94014. 

(B, fl>0, <z41, 640) 


3 

=HI x|4S42| £H4 S4S o|g^o| d|^I4» 4H 

4 SMI 5M. 

S0|| /( X )=3^1A1 / , (x) = (3") / =3"ln3 

(1) f'(0) =ln 3 

(2) lim =/ / (i)o]pg. 

o /z 

/(l) =3* In 3=3 In 3 


5J2I UP 

SX1I °|£| x|4SS]4 *149421 £H4 54'S o|g^o| 

/d)=« fa °| JEH4S 4 SMI m. 

S0|| a bx =(a b ) x °]E LS 

/ / (x) = (« te ) , =((« i )d 

= (a*)Mn a* 

=6*a 6x lna 


X|/£/Xl/£ 

□ S4/(x)0|| CHS101 f'(x)=f(x)°d HH 

{f(x)e~ T*=00| EfeJl ^OIMJI /(x)fe OIIE! H4£]x| SI 
c5SO||7|| M71I thcK 

y=/(;r)0 _ *2| £H4fe 

y r =f(x)■ e~ x —f{ x)e~ x =f(x) e~ x —f( x)e~ x =0 

0| Sd. 0|cH z/=00|H^. 

y=/(^)4=^=C(Cb o h 4) 
a-WXif( x )=Ce x (C± d4)0|d. 
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O y =In x4 ^ 4HS ^Hr^ 

fll Jz—0 Ax 


• In x4—In /i = ln 


A 

B 


• (2 In A=ln A a 

• lim (H-/z)^=^°lJEL^_ 

A—0 

\ — 

lim In (l + /z)^=ln £=1 

A— 0 

©s.a .4 4H 

a>0, ai=l, b> 0, c>0, H 

]ogb 

1no . h= lo &^ = logc = log ^ 
* log, a log a log a 

log c 

4 ^ ol-g-* 344. 


H# #S4 0|sH 



il/7,/Al/ S § £ f 

IS SOI 


US Sfi*Ea4 =514 4S7II44 94» oiguioi 
EaH4 y=ln.r4 x=10||A|4 4S7II4# ^Ifo^ ^ 
atf44 E&4S #§1S 4 oiOlAi 0|§H# §71 451 ah 

SO | Cl. 

1. /(l+Jx) —/(l) =ln (1+Ax) — In 1 

=ln (1 + Ax) 


U4 /(*)£ 1 /(x)4 ESS /'U)S ESslS 444* 0|SS 
94 o I ala *14. 

7IS §9S SS4 as *94 45171 a|e #a|th°| 7 |£ 

* 4^4. ciaiAl S#4 4951 47|o||ao||Afe 44, S§l 4 
S4 4So| 9S814. ehsoI #714 u|7i as 7|9 444 *1 
SOI 4014a sH^ 7 i sec y A g* S 44 a o||^si 7 | 43M 
S 4SS94* #oioi 94. 


2. \\m{l + Ax)^=e°]B.B. 

Ar—0 


lim /O + ^h-Zd) 

Jx—0 Zlx 


= lim 

Jx—0 


In (1 + Jx) 
Jx 


□ ISS94S 471 9*llo||E B 94# 4514. E4A1SS 4S 
494 o|#o| #* Aisoila 9 9S4S 4# 99SE4 9S 
A144 iff 4SS94* SsH of 4 SMI 444. 444 # 
S A|So||A|4 49 94 44 a®o| AHaS #S 9S* 51*4 
4a °ia4, 44 9»4 *951 490 | 4S 444#, 44#, 


1 

= lim In (1 + Ax) ** 

Ax^ 


99 M 9 E S* SfisH 4a 44. at! 941 HS°E 494 
S 94 SA1I4 7is S7i §e 49*14 So)|A| o|=oiS4. 


= In e=l 


I. A|4H44aaS4 101 
































=£E| £11+ §+§ OIS^OI ^ZL 

H++ TO+» +H 4 SMI S1+. 

SO|| (l) 2 /= (In x 3 )'=(3 In x) /=J §- 


EB|38^ 


x 


(2) z/ = (log 2 2x) /= (l + log 2 x)'= 


x In 2 


=si s++ n, +, g°| nisag oigsM s 
zi7l SSB S 42 | £141 +H 4 +7|| ti+. 

#0|| (l) z/=(2 In x—x) ,= y—1 

(2)z/=(x 2 log 3 x)' 

= (x 2 )' log 3 x+x 2 (log 3 x)' 

1 


=2x log 3 x+x 


x In 3 


=2x log 3 x+ 


X 


In 3 


=si oigsK>i ^ +°i ti □0||A-|2.| 

3£!+ 7|*7|(D|^|4» +H 4 SMI tl+. 


4 S4.o| ES4* ?5KX2h 

( l)y=\nx 3 


(2)y=log 2 2x 


oil Ail 


Q2 ti^l Refoiai. (El, x>0) 

(l)y=ln x+log/2 x (2)2/=xlnx 


i0| (l)y'=(lnx)'+ (log/a x)'= — + — 1 1 + , 2 = —(l + WW 

x x In (2 x x In 2 x V In 2 / 

(2)^+ n] W-tfjofl 

z/=(x)Mn x+x- (In x) /= ln x+x-(—Win x+1 


5 clS- «^oj £*14* +qqa(. (S, x>o) 

(l)y=2 In x—x (2)y=x 2 log 3 x 

6 R4d V=x+ Inx +|°| *j (1, 1)0M°| 7|#7|S pqqai. 


Al-J+j 


lln 


£*11 SHI 


x>oiJ hh, gas* sag o i^^hoi cis- i gg*® ggaioi mai. 
i 

x+l < 



m qg mn qs# mm m 

W AR°| APIS x, Also I J=J% SR°I APIS /(x) am W ten, 
f(x)=k log X S40 

7i giitm ff*t 

£S 4 # o|gs|o| Lis #§o|| gsiojai. 


(2) (i)°flA| q-tv #4- til^H ^ 



#0|| y'= (x+ln < r) / =l+-^-°lHiil ^-Wl 2 /=x+ln x 
+ x=Ha-]+ 714-7]^ i+y=2++-. 


ARi* 7|37| 

SA1I 2|E| STO++ Q|S4 ^B|# 0|SS10| 

+'oi gut® gm + smi m. 

M0|| /(x)=lnx(x>0)5.^--£-'S/ / (x)=-^- 
xXHR /(x)q <&4*o] JL n]H-7lSSHS 
++V[x, x+i]oflAi q-g-qq 

In (x+l)—In X _rn \ _ 1 

(x+l)-x ~ f[C> ~c 

4- ++++ c7\ +q (x, x+i)°ll ++5. +-+- +7)|q 

n^cII 0<X<C<X+1^ sfl, — >—>—^j-s|HS 

X C X “I - X 

yX_<ln(x+l)-lnx<^-°l 


21 fll 


=ai Al^°| i=77|b a4 h 0|| TO TO-E||§|LPI a*|0| s 
ZLH+^ sStIS OISHSP ^ZLH+O-I n|gSS o|gsio| 
2Z|°| SS1S SAi» sns*t 4 +711 eiq. 

M0|| (l)^=y^ Sfl, /(x)=y logX+S-S 

f{x)-- 


7^1nl0 


psH /'(l)=yloge,/ / (l0)=yj-loge 
(2) 10/ / (io)=/ / (i)°l-H.s. Xfqq x]}7}7\ 1^ Dfl A># 

°1 Aflqq qq+o) xf+q 10 

+ nfl Aiqo| qqq Apiq io«M 

+R. xfqq Apqi qs qqq Afl 

71+ ttiqq-O) £££ T3j ++-+711 
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#/El/S 7|i 


(4)x-3=/5j-JL 

lim logj. (x— 3) = lim logj. t=°o, ’#'5+ 


=S| 004 e°\ 0°» OlgsM 7:14040 
SH040 400 0421 ^0SiS 40 4 Si 
7)1 00. 


SOU (1) Bm(l+|-)‘=Bm{(l+|-)’] =«■ 

(2) limMl±M = lim XI Jnli+M 

x^o 2x x^o 2 \ 3x 

= lim -§- In (l+3.r) **=-§- 

x^O Z Z 

(3) lim g 1 =lim-|-( g 1 )=-§• 

*—o 2x x—o 2\ 3x / 2 


(4) lim x In (l+—)= lim In (l+— 

X / X—OO \ «£ 


= lim ln|(l+^> 


=ln e 3 =3 

(5) lim 1 °fr (I - 2 - ri = lim log, (1 -2x)i 


X 




= lim log 2 {(1 — 2x) 2 x] 2 


=log 2 e 
x 


(6) lim 


-o 3 r -l 


In 2 


: lim x 

3 —1 

x 


In 3 


1 

mm *140421 0000 mm 0004 , *140421 
mm 40 4 si 7 ii 00. 

so||(i) 4 ^,o (2140,-1 

(3)^ (4)40,1 

2 

=ai 44040 4000 mm 0004, 44040 

mm 4# 4 smi 00. 


4 

=S| XI40471 400 04# 000 4 Si7)1 00. 

0O|| (l)z/=(3")V43 j: (e x ) / =(3er(ln3+l) 

(2) y'=(x 2 +lYe x +(x 2 +l)(e x Y=e x (x+iy- 

(3) y'= (3-2 x Y=3(2 x Y=3(2 x \n 2)=3-2 x ln2 
(A) y'=(4x)'?/+ 4x( ?/) =4- 3'( 1 + x In 3) 

5 

=fl| 440471 400 04* 0^0 4 Si7|| 00. 


SOI| (1) lim log 2 2x= lim (l + log 2 x) = — oo 0-0- 

x^0+ x^0 + 

(2) lim log 3 ?jX + 1 = lim log 3 (34^)=1, 40 

X—»oo X X—»oo \ X / 

(3) lim (log 2 (x 2 —1)—log 2 (x—1)) 

a:—1+ 


S0|| (i)z/=(— lnx)'=—^r 

(2) y’= (x)'ln 3x4x(ln 3x) /= ln 3x+l 
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SS §716101 U)| SFfe X|4 ! #7 s ^SS §7mcfe 7>g# AllA^m n^-Ai SjA}- 4^ 


2H <y^ #7^71«15°S 0]Ol^O^ ofe oiqpo] §7^ AJgnj. ^2 X^Oj §7^ 0] = 

oix]7l nflgo)| ^oiL4fe«4tolBl-ji^xj61-m E^S^lfil §7MW1 ^Sfeoi^Xh 

<5M ^^2 0]S0| ^OJCgO] OJ0J0] ElJI^AfAlSl AIIAIISSS^I 3 50]SluI6Hacl-. 



lA-l^fe ^AflO] 01^4*p o 0)5lul 1- HU, 
Aizv^oHAio] 91=imP(t)dr3.f>\<&P(t) 
fe mm&} M-EM ^ 



Pit) =p«e rt 03, r33H#7|® 


0131S- 3H H§® njAi^ 01^ HI Hfe X14 $3 H10] 

Hl-Hm 


110 4# 










SM ^Sjoi 01 ^H^Afe 01^71-5jgsg-7l0|fe X|4«>4Sj og ^x®Sj-Xl^ ^5j og Alg, 7] 

§?>, #goi Aiism 

01B1?]: ;§# JISiSH 17)0||0] ^tj-x]- tiflegi^Verhulst, P. F. ; °i^ 

1804~1849)fe lAi^o] oj^i ^xf H^o]) cfl§)j Z)g% ^ 44 HU# 

«AflO] SFP4* P 0 m3 -M A|Z|;oj]AjO] o]^F(0fet^§2l-^O| 





<>13® 4*3 HI#HX|HS(logistic) HIOIEI-Hstecil, 0 | xio^^e] £14471- S7l°fe^3j 

m #7^ mm #XMCfc ?m 

<>13® %y.2. xra ^# 0)14 A}5| m^]A1H H-EM 4 9JPc. 

#4® Xiqofl #HA]7f 343® H X|«# #XI og 0 ]^ 7 ^ A|X^_ a 01#S 4€®7| 4§K*1 A|^0] 

S«44 4®°1] 44 *13, 7]^ X|«0] XJ7|71 A|SJS|Oj CHHA1P] ^S\7} °7]|S15jO|Jl ^#AiS]-7|| 44°1 

33>d3-. n.m=Lm£^} #H#4#lM|-axln]-HAl0flAiO] 7]Sl7}#7}l^^?>5l 44&14 %8 \H «J3® 
4^0||Ai gxl^HT)-. 
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I 


mm ois& mm^s e/ mm rnsih 



gmi zmw m oissm mt. 


A>7>o>4i 

o n on- 




2#^ =L^JL[ ga ^jZ|AH2|g ABCOIlAi 

AB=4, BC=31J ffH, sin A, cos A, tanA^I US 

m ?S|0|BJ. 

sinA=4-, cosA= 4-, tanA=-l- 
5 ’ 5 ’ 4 


c\S fi£| SJfLKHI 4=# AAi^ojaK 


A 

0° 

30° 

45° 

60° 

90° 

sin^4 

0 

1 

2 

72 

2 

73 

2 

1 

cos A 

l 

/3 

2 

/2 

2 

1 

2 

0 

tan A 

0 

/3 

3 

1 

73 



c 



3 c® ^«K» ?«|0I4. 

x 2 +x—2 


(1) lim- 

x-*l 


(2) 0°<<9<90°) 0 

~ / J/1 5 


X— 1 


3 


n 
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tHte] 4'-M *1 e 




*W 

EHW(^) 

*ie mg 

§0|2h 7 is 

E .^21 7H=h 

1-3 

48-49 

• EISS] 7HS 
•§b| sfs 


1. ^41^21 %2\ 

mm 

eb 

50 

• mow 4 m 14*14 u\sm 


01 BBZW 
SEB 

51-55 

' BB 2 ! 

•SEB 

A|i-y, gg, ajyg, elwb, 
sEB 

02 4fg#£ 

4—6 

56-60 

• 1414 

•1414 AK4°| @71| 

AH14, 3AH14, 

1*^14, 4414, sin x, 
cos x, tan x, esc x, sec .r, 

cot X 

03 ^41^21 
zl 2HE£|- -yij 

7-13 

61-73 

• A|°Jlf421 naHE 

• EApBtK^I E2HE 

• BhfllEfj^OI zLa|^ 

^y\ 

04 4P1St2| 

m 

14-15 

74-76 

. ^ZH^O| Uf§A|4 “gAJ0||°| *g 


Ifs 

16 

77-79 

• gea t(oj ^xii 


2. 44144 D |« 

SEI31EB 

17-20 

80 

• Ea|g A|°jtf4Ef EA|°Jtf^o| tfo 
s L|E|y 4 SW. 


01 

51 A JSa| 

81-87 

• -fePttKEl sggEl 

3114 

02 -yzitf-^ai 

21-22 

88-92 

• 14144 41 

r sin x ol 

• lim 2.| 4 

X 


03 A|£ja=^2|- 
EAlBil^l 
□IS 

23 

93-94 

• AIEltH^f EA|°j#£B ES4 


tf-s 

24 

95-97 

• §ia ^xn 


0H nj?a| 

25-26 

98-105 

• 41 4*11 

• cilBa li=r lh§ ga| 

• cHBa 14 ^*11 

• >^o| j|P;|X 



i.-fe115 














































































i. yysy 7RJ 


2 Aj-Z^-lg 


y^ -1 !! (trigonometry) y 7iyy yy yA]-# as 
7R> ^5fl£1 7]## ‘flH yy#-A’yl ^ 3]H]- 
n]H°] yyzHl yy ay ys(cotangent) yy y 
^ -&x)Hy. j£ zcfl yyayyy yy#7|-yoi - s 
fj S# 322' °fe a] # e ( secan t) y a7f #y yy. 

aj-zi-^ o. yy# £x] #yy yy y#yy 

^a^A] Aiyyyay n ^Afe nfl °- yy o^S, 

a^y °b, #y ^oflAi zvg| m t£- y-yy y cfly 

yy^y 7 )y ##4 yayyyy#yyy o_s y 

yy yyy yyy isoyy sen ay ay y 

yssa(Hipparchos ; ?B.C. 190—?B.C. 125) °]y. 

yyyAfyy yyssay yy yy yymy yy 
syy- yy yy Any yy# yyy yyyyyy 
yyyyy. m yy yy 7 )-y y-yyayyy 

yy(Theon of Alexandria ; 335^—405^)# yy 

aszab ya-s ya# m-8-i- yy i 2 yy y# yy 
S #yyy. S#5|l 4°lii 
(Ptolemaeos ; ? 85 —?165)7]- yy- 3^ V 

sa^y y#§-yyyy y# ya syjjL 
s yyy# ya# ay 3o'y n by 
yyy yy a# #yyy yy yy ^minKWA 
l- yiyy ¥s yy. ayy yy yy# eoyyy y# 
y -§-y§- yys yy y yy yy t- 6 oy^ss ay 
y yyy. yy-A| yyyy ay 7b ff y yy yo|# 7 | 
a erd as ayy-y y#y yy- 7iy# # y yy 

erd 36sy yyy -|^-+y^y -^+yyy J|- 
yy: 

yy-A| s-syiyyaay yay yyyss o°yy 
9o°yyy yy ls'yyy yy Aj-yyy ys yy y 

yy 


yy ay yayya sysyi-yy yyyyi y 
y ays y-g-yy yyi yyy# yyy yy. a#y 
yyyy yyy a, y. ay yyyy yyyys Al¬ 
ya# x-nyyyy. yayyy y-gyyiy yyy y 
yyyyy yy yy# #yy. yayyy yyyy 
ayayy-y yyyyy yy yyyyyyysy# 
y#yyyy. 

ayayy sy 2my yy yiyy y°ii yyy y 

ayy a yy(yy), y ay yyinAi, sine) y 

i cos a# yyyy. 

y u byy (Al-Battani ; ? 858 ~ 929 )# ^ 2 ) #y 

yy^ °fl yy yay yy 

cos <2=cos b cos c+sin b sin c cos A 

y- zC7b yyy yyyyy abc^a-i 

cos B =cos b cos A 

yy yyi- yyyy. °i yy k ^r — 

-& ‘Gebery yy’y-jia yy. "^X ^\ c 

S7b xj-Ajy yAi my yy # j J 

y°fl yyxi'yyi o|-yu|onyy / Z/ 

‘dschiba’# sinus’s yyy ^ 
yy ^u- sine oj y^oi yyy 

o b 5 b u i o b ^y^bi-y ^yy y^sy yyxi- a’# 
yyy Abg-yyye^ ojy# a#yy yys ay y 

y yyy. 


3 . yy^y yy 

a ^ e]lB|y-a(Rheticus ; 1514 — 1576 ), yoiy 
y(Napier, J. ; 1550 - 1617 ), 7 | 1 # 5 |(Kepler, 
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J. ; 1571 — 1630) -§~=r A 3 4 4?! (Newton, 
I. ; 1642-1727HI <>1 = 51 -UHlZj-o] 33 - 4 - 7 )! 343 
ji sin x, cos #3 44 AAA 43334. 44 -H-4 
^3 34—(Viete, F. ; 1540—1603)4 34H 33 
7}X] Al-zj-^o] ^Alo] 3 3 : 43313 , 433 s)l7] 
-2-444— (Regiomontanus ; 1436—1476) 4 34 

3 ^ 11 HSFHH 4444433 443 tb 44^4 3 
444 334. 43^-444^4 si -4401113 

7)A) “^1-711^”^. 3 5) 33 A) 44414 H! 

44 3$^-, € “-H-tE- 443 44l!(De 

triangulis omnimodis )”4 °1 43 4 

4 44 334434 44 443:4 43*1 31 31 
434434 44 4434. 


4 . < a« 13'3 #t £33 341 ! 

^fZ|-U|7> TJ.uJ-71-o] o! 4)S|7| 4SSI Si 

443 433 444 17 Ail7) 34-S. -2-3 3 (Euler, 
L. ; 1707 - 1783 ) 71 - 133 sin x, cos x$] 44 ^ 7 fl 

1 - 1^43 4443 444:2- 4^43 444 31?!: 
514H- 344 o]^o]^ 

1334 43 3.711- 360°5. 334 34 lTd°l A 
3603334 Al-14 3330 ) 4 , J7 31 3 


43.33- Aj-Bj-lo] 6033! 4&45H13I, Hj-xlll 

445. AAAA 44 671151 134 ^ 443 

3-H-5 3605) 60# 343-2-3, oF^) 1 

41-33 44 35)^51 lllxHl 11 3607fl5l 

4445. 4434. 

4443 435)- H 433 344 o)o)x)o] 30 I 
3, AAA 4441 34 134 431 341 33 

33 1 ^ 3 ) 1 xHojxlnl 11 ix^j-1 601^1 3Bl 

4 143 3 3603344 Xl-H l^xl oi AAA A 
°13. 43 35341931x1 44 Aflsl 3-51 AAA 
3331331 AA 4443- #33-Aj-7)- 513 33s 3 
313 31 3434. 433( radian) 3 44 3^4 
radial angle 04711- 4)4 A i 44 4331 zH4 
1 radial’, Vr-i5, ‘1 45’, ‘1 45 13 43 
7H14334. 

44444 1-33-, 14 143 17|33 xjn 7 y 

31 xj -3 ixj-i 3i3i 3) Ai- 113 . oii3|3 3 
313 lo) 7 l- «oj 313 ) 31 -§ 44=5 ® rad/sec 
s 44144 A QA 31 AA 443 31- 33 
Q3 343! P44i 43 3 P4 334 444 34. 

43- ^=03 4 ZP 0 Q 3 3.3! ff3j1 44 43 1 
A 4 , 3 P 3 4^4 

x=a cos (a>t+< 2 ) 

s. 4433x1-5-5.3 P3 44 A o t 41 34 4 4 34 
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r • 


mas 

K S’ZIHt 


J22M 48 ~ 52 ^ 


1. 44444 ^4 na|& 01 4444 

*w 

1/26 


S3tf AISS^I m. 


*l£43 


• StBBfil #£IS 


£14 lf°l 

#7| 

t[£ XHIAI 

o o|4 4#4 4#o|| #£4 7 |s 444 44, 4444 

O #44 £4 ## 44 44 mm ##44 o|*j 44# 4#444 o| 4*11# m 

* 4 4## 4444. 

O 0|4 4A|4 *||a|44. 

• #44 A|s44 ## 44. 


27 H 

B? VS 

7 IM Si's 

S*ll sH 3 

O %?m SR if? tf** aHas&s ech 

O if? rn mm ^aswi am, sg sgl- SR. 

o m mg ss 

zt°| tfS 

(1) g yss OX, OPOfl °|sH SsHS ZXOP°| p / 

H7|fe y*|S OP7I s 0* §s°^ yss _ / 

OX0||A| yss OP°| ?|*|77|X| 2|£® ?J° 

F5 XHOI 3[-Ql. ~~>y?D—\ cJcK P ) 

£ 0 - 1 - r. 0 ^J - 1 . > 

(2 ) om yss ox» Aiis, yss op* g o 0 | td« t (_)( A i^) 

40lam 44 

(3) ^4 0P7f 4 0# #40^ mm HU, Mn 40 H 4S@ 44 44, a|t|| gjff 

# #4 440|am 4^m, #4 #tm# 4444 >4714 44 H7|^ #4 * 

M4A1 44tH4. 

0 #*11 14# #711 44. 

44# 445 rn, #§# 44. 


Sal 

lh§ §a| 

*w oim 

0 £A|°| mg* Sa|stK 

O t|# A|A|* OllJlSth 

• ayafoil m§K>l ^OH^IZK 
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*Ma 


■S3 HH) 


CHESS 

l SSlfr 

**>v 

J22W 52~535? 

AEHz! 

1. SziS^ai ^Ha 01 if 334 SiS 

*W 

2/26 


m^9\ 5» m. 

37|| 

Steals 

If# 

■ t|£S°| ^°IS 


xig mo\ 

S7| 

t,^ tH|A| 

O 013 AHAI01I L||g# g^ul ttoj, aatw. 

O §7| ?|E[ m. 

© ^go| ^ Uffl o|4@ = ifflofe (HSTII g# 4 2i^A| MAh 

o 0|y A^A|o| AllAl^j-dK 

• 1 5^H gg 


37H 

7ny tfs 

s*ii sia 

O ^ mg ^g 

iM^ 

(1) A|^ 0X9\ OP7^ LH^Lfe 3h go| H7|# ^°am Upg ZX0P2.I H7| 

M gg4 ^ h 0 | ggyj 4 $M 

360°xn+^° PE! - , n^z §40 

(2) gg OPJ\ £HtgE 2 | A||lA^g, *|| 2 A^g, *|| 3 A^g, *|| 4 A^goU °io^ 

gg 0P7^ ggg^ gg gg ahia^o] z i h j xii 2 A|--^go| g, A-H 3 A^g°| 

g, xi|4A^gg goiam gg. 

o g*n 2 ,3Ei# mn gg. 

gas gggn, m# gg# gg. 

o Ai-ng 7 |S 7 |# mn gg. 

gas gggn, m# gg# gg. 


Sal 

tf£ LH§ §a| 

*W OIIH 

O SA|oj lhsm gggg. 

o gg mm oiingg. 

• s^schi ggg go^gg. 
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1 yz!tf42| nails 

gL^i MZ\Z\a\ 


0|H gE»fiO||A|fe 4# LH§# x| E.m. 

® SM44 s£H4 53 axil 34. 

0 AhTfS^O) A4£JS4, SAh°J&4, 

EMmtf44 n&Hs» ZLl 4 axil 34. 

@ 44343 tfgSM 443 £*l» sHStt 
4 axil 34. 


SBfisi 3« 



Aj-TfoVAo^ =4 ZLEfln 


sl¥OII 5 34 SWxfc HKKl 



*IISes 37| e mw gumi me Sts 
•gm. o| ^o| goife i km’oia, sues zjois 
12 kmofl @j^an o^ojEliq- sfS -sop]® ^9 

°is®ssra«°isfe3m, 

0|S* sfS -Soil SS 7|#S0| Sjofafe as 

hissm mas *ra «&°s sgepi ms 
m. msES *i¥ s wn snMi¥E» assfe hb«!°] as® mm. »mi«! n, 
4-5 m go|si bk@o| mmm $°n sa sra 2.3 kmsi brzjoi a#® sum. 
ssi ‘sm 7isr oi9saiteoi «-s9“ii7ii¥Esmgi7|Ei»q-. 


±3§!g 

x|£ lhs 

01 H344 IE 

a 34 

a 

mm3 

02 3415 

3434 

4434 40 |o| ^7)1 


AI3344 mB.H— 

03 54S44 

MAf°J344 ELBHa 

2 ELHM 3 ah^ 

33M354 na||n 


44344 44 

04 54344 

443421 3444 444011 

35 

2| 35 

55^ 

#33 33 3# 5*11 



54 54415 54 4 mm 3443 34 M 
SM 34. 34154 55, 54 54 4 °im 
4 # 54 4-5 3 -ai- 5 at 34M4. °i 
4* 57143 355 til 34-357)- 554 

Tii 4334 . 

°1 MrMMMfe 4344- iE^, 34354 naflsi- 
°15«M 2 41^- °1442, °lt- SNJ-sM #$H: 5 
Til* sflit 5 324 4234. 


x|S4 55 


44 x|§ 

34 44 

1 . 4344 5- 

4 

4344 43 32 , 443 44 43 
43434 34. 

* 32 , 444 

vc 

443 44 4444 333 4i33 

44 434* 

<5” 

41 2 l 4 34. 

434 34. 

^1- 

44 3.34 43 3341 44 44 4 
25 34 43 7>33 33 4 34. 


m m 

34 44 

2 . MM14 54 
32 , 43 2M 
44 6051 mm 
443 4 34. 

4 

M214 55 32 , 44- 3M.14 60 

51 mm. 443 4 34. 

3 

3443 MM32M 233 4 34. 

4 

43 34 53 334 34. 

3. 34344 4 
1 - <£ jl , 333 
3-4344 43 
43 4 34. 

4 

44344 53 32 , 433 4434 
4 43434 34 

3 

33 44 3 44 *&?} 4333 4 
44344 43 53 4 34. 

4 

4443 3344344 43 33 4 
34. 

4. 4334, 2 
4334, EMM 

343 asflai- 
Ml 4 34. 

3- 

y=a sin ( bx+c) +d , 
y=a cos ( bx+c)+d , 
y=a tan (te+c)+rf(^3r, a , b, c, d^ 
as] ji, ^ 

^1^, ^71*^4^ 5ii=+. 

"5" 

y=sin x, z/=cos x, y=tan x4 23 
M3 24 M, 4 344 7 ^ 43 , 43 , 
5713 43 4 34. 
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H2| s°1 sm yon i—hE-F^tt * *4. 

omn 4 o|Ep □ojoii? 

cwia ass*i 

A^U 7l#*# sm^: ^41* *471- 

m mm ^ 4 *3i ««- 4*^4 

m# *4=i°i &* 4°i 44 . °ra 4 * 4 * 1 * 471 m 
4* 4°14* *44 W^S. *44 44 *4* **■ 4 
44444. 


4* t* 3^21 ggg*» 171 ^isid 4on* ami hm gs°s * urn ss! ami gm 

awi tun g® A|7)| ytf ^ 4 44 4 sa4. 43 mm s«|0t sxh 

1. 4011* AMI 44 Ufrss *1 44 371* 1 M*4? 

2. 4011* a| 7|| asss *4 44 37|* h* l 347p 

3. 40114 *4* 4* 4AKMIA1 43 44°3 1 3 *1 44 3714 1*8*1 laid MAh 


4444* 44 3711-o°4lAi 360°444 44* 44444. 444 44* 4 
44444-4 44 44* 44444 444* W 4*44 4 4*7> 51* 4 
41** 4 ** 444 44 37*1- 4^44. 

oixii 44 3714 ^§- ^ 44 ^ n 44 ^ 4-444 *x>. 

*** 344 44 * 44* OX, OP4 44 44 
* ZX0P4 34-3 444 0P71- 4 01- **3* 4 
4* 0X41* 44* OP4 4444 444 433 3 
444. 44 44* 0X1 *^*, 44* 0P1 *4 
44*44. 




o|a* 5012 , ggg 
te4do|afc£o|cfc 



)(*iD : 


7|fe ZfSI 37|fc '. 


® 8 - ^ 0 P 7 )- 3 o-» -g-S °s si?m m, a]t|| svtfl gg* gel sj-g, a]si g 
m. -g-3 nima »s, -g-3 w^s srasw gg H7it -&°i ^ 


51* ■ *#44 £2| S 


1. *44 4*4 1*44 

3** 37)# *t# 7hAl4fe 44 34 
43* 713*4. 

2. **4 *7l7h 443 3 #4 01 444 * 

44 34 * 4* 4 *#* 44 A] 44 . 

3 . 33*4 44 444 444* 4344 

* 4444 43 , 33^4 44 444 

* 4443 Ah-g- 4 - 4 - 7]3*4. 


AHS 4* *44 7|s 


■ MamSm, ray) 

■ gSffil, radius) 

1 SM 4 ( — general angle) 

■ 444(radian) 

■ 33S(®]t>£, circular measure) 


*4 £7| 


h/2/4/3 


4* 7|g 

*4 3* 


4 

z/=sin.r, y=cosx, y=tan x* 32fl 

3 * 3 * 4 44 . 

5. 44**1- 
#-§-44 44* 

*41- 41* 

*44. 

4 

44**1- #-§-44 *44 *4 *4 

ai 7j** 4*4 4 514. 

* 

44**1 #-§-44 *44 *4 *4 
71 4#4 #444 411 ** * 44. 

4 

44**1 #-§-44 44* 444A1 
44* #44* 41 ** * *4. 

2^7 K4 



© 1444 *« SMI * 4 . 

© 3344 3* 43, *4'#S4 234 A)0|o| 47)11- o| 

444 44. 

( 3 ) 4 x|®o| S o| go 14 yo» 234 * o|S4oi *th * 
3141 44. 


444 4*** 17a|1 7 ] 3 4*441 a}** 
*4 4*4 7^447-1 444*4. 44 
41* *44 *7f7h Afl4 * ** 347h *41 **44 
*4,14 *44 *43 *1-71 *41 341- *4*3 
4 *14 11°1 s* * *3 4*44*4 ** 414 
***41*4. 


if# **4 o|sH 

** M • 40|*4 44114 **« 01*514 *444 
4*1 0|5H5l7| 451 4014 

1 . * 44* 360° 433 * 44 * #* 44 371* 
720° 4 4. 

2 . * 44* iso ”433 * 4* *11* 44 37) 
*360°+ 180° = 540° 4 4. 

3. 441 4*33 1* 44 37)* 720° 4 3, 44] * 
4 4*1 ** 44 371* 540°433 4* 4441 
Ai Al 41 (44) 4*33 720°-540° = 180°*#** 
44 3714 44. 


1.444* 121 







































1 

*S| 4# H7|7f ^#1] nfl, #34 A|i4S 

M-El-y 4 43 44. 

ffo|| 433 OX* #3-3, 433 OP* 
#344-01 44 



w ajH^og a °^ 

0°<ff°<360° 

3 SfloiW 04tH4 


#-#-# ZXOP# #3 OP# # 01- #4 W-^#. 5]### ## 3-71 

1 - +## ### SKM # &#-. s tv 4# °lt>v situ# &°- p # 360°## # 

A a# -360°## 3# #1- ^|zm + ##-. 

##311 -50°, 410°, -410°# #-§- 3.### #-#-#1 ###- 1#-. 

X 






#0|| cm ##°| 9]x\m 3^0^ #E+H#4. 

(1)30° (2)-120° 

(3)440° (4)-750° 

### OX# J+S## #### ZXOP# 3.7)7} 3431 #3 OP# ##5L 

### 343#. 

3## #3 OP# ##7> 14###-S. ### OX### #3 0P7> #3 ## 
3# S]ti###7> i# # Ul-#1 #####7H1 ##- ZXOP# 3## ## 7> 
3 &-§r 7fl + #35# ZXOP# 371# ### 3433 ###-. 

#1311 ## 31#- 1# -&3 OP# ### 50°# 343 ###; ZXOP# 3 
##410°, 770°, -670° # ## 7}# iti- 7>1 # ##-. 



360° X 1 + 50° 
= 410° 


360° x 2+50° 
= 770° 


360° X ( —2) + 50° 
= -670° 


##V#3# #+# OX#- #1 0P7> #-#-## tt #-# 3711- +#-JL #1 ZXOP 
# 371# #-##- 1# #-#-11 ##-. 

360 °xn+a (1, w#3+) 

#3+ #3 0P71- #-#-## #tV#-°l#3 tV#-. 


#5 SHIS 

©50°, 410°, 770°, -670°# 444 nfl, H 

+3# +4+ J2.+ ##434 35. 4 -# 3.44 #- 
4 +44# #4+4-. 

343+44 4+4+ 4# 44# 4+4 44. 
343+44+ +3+^3# 

ZXOP# 343 OX* el## 

4 4# 4+3 #3, 343 
0P7l ox# #4414 O* * 



(-) 


A|^-y x 


#34+ #33# 43+ 33 434 334# + 
3 els. 444+4, 444 el a#* 3 x+i]#- + 
444 #:JL 3.7 1 360° Xfl + d (3, W+ #+)5 44 
34. 4+ 3+414 +43+ 4#+# #341 2 ^ 
*Ka 4+3+ x## 4 # 4-34 344+ 433 
334. 


3+5. 44 343 3344 OP# ## 7 l #44 
21 +4. °H ## el# 4 44 33 43=41 44 4 
# 37141 4 , ++ 344+ 334# 33-4# 3 
+444. +34 +3+^-3# 4°1 44+ 33 
44 44 35 #^. zvoi si#, oif Til 334# 4 
31 33-44 +33+4 3#4 3-# #43#4+ 
44. + #43"°1P1 EL 3.71* # + #-#- 0 + 

## +#* #43 #34+ 4++ 44 . 


2 

*fil #43# +# SPn, *go| ###+ ##4* +4 
+ 2MI 44. 

soil (1) 70° = 360° X 0 + 70° 4+^- 
360°Xn + 70° (4, n+ 3+) 

(2) 420° = 360° x 1 + 60° 4-3# 

360°Xn + 60° (4, n+ 3+) 


122 4 # 

























£7| Aiati 0X2f 0P4 LfEKHl ® 401 405°0|>3 

405° = 360° X 1 + 45°0|H^ 405°4 45°7h LjEWfc 131 H 
Xim Ct^W 405° °| 1301 L^Lfe 1M41 qsq 44. 
360° X fz + 45° (B, »£. 34) 


EH 2 --I °^°l L ^ L H1 1M3# 44014. 

(1) 70° (2) 420° 

(3)-770° (4)-1200° 

Q ^«VzVoj 42 . 31 ^ 4 . 4 °} 041 #5L, X\Sl 

4 0X1- °o^ 41 4, 13 0P71- 4a 

*1114*114 4244^, *il34^, ^144^^1 
5IA4 13 0P71- 4441 44- 44 *4444^ 4, 
42444^] 4, 43444^ 4, 44444^1 4*1 qa 



• §301 ztsm ?ioii 5103 
Ofc Al-SSOIlt 4rSM fcfcCh 44. 


p\ r 

Ai|2AH^\ 

*l|lAh£0 

0 

Ai|3AH^ 

Jf4A|#lS 


ai-JI^i iiiii 

►^Af- 
£*11 spj 




■"ST? (1)780° = 360°x2+60°0|M^. 780°1 A||1AH3°| 40|Ch 

(2) — 210° = 360° x ( —l)+150°0|HJ1L -210°1 Ai|2AH34 40|4. 

q# 4S xil §g A|SSs| 4°U| sjsioiah 

(1) 300° (2) 1200° 

(3)-150° (4)-700° 


i ] 

OP4 OP' 0 | q^4 4# 4,113° I qq-Mfe iM4 Afoiotll oi@ 4 
T^ll^h 5ilA| £°|S|Ol MAh 

(l) X44 4R * 1 (2)yl41 444 4^3 

py 

p/X 


3 

=si 3—1—1 zt <9zh « A^g°| 3°ix| IS 
l h 4 2MI t)4. 

#0|| (1) 300 o = 90°x3 + 30°4-H.M Xil4A>^ 

44 444. 

(2) 1200° = 360° X 3 + 120°°lZL 120°! 4|2A} 
144 zj-o] n S I200°a Ail2A>^Si 4 

°14. 

(3) -150° = 360° X (-l)+210°! 4|3Al-! 

^4 zj-014. 

(4) —700° = 360°X (—2)+20°°laI 20°! 4 
14144 44-H-S -700°l AiiiA>w-^ 

4 444. 


Ah^a 7|S7| 


mn 2isi i 1301 ^ mi y^oii chsM 
m°d m, i 1301 LfEhmfe sm4 ai-o|o| b 

71HS SMM7| ?|ii SA||0|q. 


(3) —770° = 360°x (-3) + 310°4-5-M 
360° x/t+310° (4, n! 34) 

(4) —1200° = 360° x ( — 4) +240°°l-H.iiL 

360° x«+240° (4, n! 34) 



SS sH s 

o 4i^4°i4i 4441 4441 444 4^41 x 

44 44 lias 44i 144 441 44 131 
4444. 

°H 14 4 444144 14 4441 44 
4U4144 4, Ail2At-444 4, 

43A1-144 4, Ail4A(-444 4 
44 m 44. 

14 4 xl Ml yl4 4414, 4 

0°, 90°, 180°, 270°, 360° 

1 4m Af-g-^ofls 444 414. 


(4, m, n-& 44) 

4-H.S 

(9+(9 / =360° x l (4, /l 44) 

4 4 fill. 


(2) ?/141 444 444 14 0P4- 

y, 


OP'4 4441 444144 p\ 

vl80° 

-«'/p 

^ = 360° x n-\-a° t 


jXo 

/y) a 

d'=?,W°xm + l&tf-a° 

O 

X 


(4, m, wl 440 


4 MM 

6» + 4 = 360° x/ + 180°(4, /I 44) 
4 4114. 
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AH yv « 


7| 


H/M/Al/5 


43 # 333 #33 43 # 3 # #33 

*W4 S-33 Xf^Sj-71 ##3# 7] 

«# # 44*1 -g-oflX-j A}3 

44 n Jioi^, °i4# is] -a 

#43 th#. 

a a n## 4 #4 454 4 # 4-34 4 
444 . 

45 41HH# 14 ## 4 J 8# 6 IH 44 

O.^. K]*\ AjS, 7 ) IgA }55 ^453 44 . 

4444 #45 4 H <M 14 -b 14 4444 
4 Z #4 4 a] a## 44 44 44453 
u 1^44 44 . 

44 44444 1°1 4144 4444 
4444 #433 441 44 ##33 34 
44 . 


| 54 | 1 


■ 


A o4 14 


ir# %# 



ls) 4 4( angle)# 4 


«o| o d ^ 

4414^ ###4 441: 4# 4, *M 44 ## 

44# lui ^1^4 441#<4 #4°J #44 ##5 
5 444 #4 4# #4# 4# # 44. ^4# 3 
4# 444# #453 4# ## #453, 14 
447]- 444# #453 4# 14 # a## 4 
#5 010.4 5 44#3# 444 4444. 

4# ##oi| Ssioi mxk 

1. 41 17|0| «o| ^ AFEJ0HA1 5°| #441 37|7l 4BA| USK* MAh 

2. y*|#°| U0|S>1 5—1 30171 m 4, ^AH3°| #444 3713 «]a|#°| 30Ml 3711401 
44 34^143 4 # Si#A| ^14 MAh 


4#44# 44 ^4# 44# 4, so\ 60\ 120°# 4<^1 £(°)# 44^- 4# # 
4#m ###$#. 44144 ^4# 444# 4^# 4441 444 #4#4. 

4 4##4 444a#4414 444^4 
# AB41 44 #44 ZA0B4 3## 4##4 44 HI4 
41&4 4444. 44 4444 #44 ZA0B4 37]# «■ 

43 . 44 , 44414 34 44# #444 37H h^hs 
4#4 4444. 

2nr : r=360° : a \ tf o = l§0_ 

4=M °l 37 1 tf'fe 7jo| r ofl ^»Jc.| o] 

“J^tl 43 3.7] Ml» 1 *la, ttflS *H 43 37|« 44 

^4^ 2^342 *V4. 



34#334'3 4#444. 


^J#Sni 5£S aio|°| #i7i| 


* 

r=#wef 


B? 0 |sH 

US Sfi • Si# Al^l°| S o| zj 0 |2} gAizi A 10 | 0 | 2 l 7 || 

: 0 IS 81 CH S°| 30121 5 *l# 2 | 30 | 7 l 3 £ ¥*l» 2 | 
§ 44 °| H 7 IS 344 * 33 # S 17 | ¥151 #o| 4 . 

1 . 3# 4 ^ 0 } 4 441# ^ Aia -s-a 44# 4°! 

53 3 #- 521 ^# 4 # ^ o^d-. 

2. # 4414 sd ^ojd- #4#-d 347h 3# 4 5 
4 44 # #4 #2i a 4 41 444-53 #4 4 #41 

1-5 521 lojd- #Ai#d 347 h 34 . 44 i 4 )Ai 
33 34121 #4421 341 4-353 #414 d 
ol 2 h 521 40)71- 44 4AH 14 37 l 7 h #4445 
#444 371 # 443 # 3 # 44 . 


Bi/7|/Al/j 


01 ai 71 j| 421 El?l 


LL|01°I#1 ltM* 360^3 S45101 ^! 
5« 360S5 51 5 #2| S1L» 14 ZL52I #-^421 37» 
1°2| E4I3 S10| 42| 371* 4ElLH°H4. 

5 3600| 602| HH4°I 4011 5SS101 1°* 60S! 51 4* 

l'(5), 4A| l'* 60S5 4 4* I'(s)43 §12feol| o|43 

3^^0115 AI42I E4I3 0|gE|3 °14. 

■Grade: 42| 37|» 4!ElSo|| 4# 433 444 90°» 100 
§55101 1 grade3 L|-EltH 40|cl. 4 
90° = 100 grade, lgrade=0.9° 

■ §A144* 71535 SKU 5#4 §# A10|°| 401 45 - # 

‘4§’ §53 5 A| 5 l# S40I4. A|a|S[ 0 ||Ai 401 344 . 

■ 5EMc|°Ksr): yA|#2| ^0|7l r4 3 
2| 540IIA) a30171 34 4*H42| 37| 

* 543 4454 . 
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! 55 S 







sH s 


© 441-4 444 r°]ji 1144 3 . 7 ] 7 \ 

14444 Zjo]^ r> ^jo] 

l|r 2 44-. 



4-. 


5 

=fil SiSS OISSM ^LSHS2| s°| 

ao» 4 017(1 §m K 


#o|| (l)/=rMx|=i 


S 


Y^(9=yX3 2 X 



(2) <9 = 45° = -^4-5.5. / = r6>414 

__ 2 _ = 8 _ 

7T 7T 


© 111^4 2E^ 4°H 44 441 4W Tt H, 
414 44 44 4141 4(114)4 441 4 
444 4444. 


4 






3::&4 

0° 

30° 

45° 

60° 

90° 

180° 

360° 

4444 

0 

7T 

~6~ 

7T 

T 

7T 

T 

71 

T 

7Z 

2/r 


4 


6 

=si s.2] So|^ ^o|7|- ^CH*J ^*tffi°| 4414 so|^ 
#144 H7» 4 44. 


Ifil 14SS4 SEH 4o|sj BMI* OISHSWI 44. 

-o'' ( 1 ) 60 ° = 60 x lfo _ = f' 

(»-“-—“44 

(3) 4 ^= 4 ^ x -^- =i2 °° 

3 3 K 



180° 

K 


270 ° 


m oil ^1#°] ^°1* r cm, -f^gzl-5] 3.71 

* AhJ-jI ^ 4^^ 3^ ^°lfe rO—n .® 

14)14 ^41 \r 2 d=\rxn=\n .© 

®, ©44 r=3, 6=f 

444 44-i-4 44l3cm44 1444 3.4^ 
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02 ^4^4 





B 

® 444421 

44 # o|sH 

44 

Dll- 

oiSSM 

44444 

4« 44 4 

SJ7i| 

44 


© 4444 A)o|o| 3 t|» 

o|sHf 


on m 

4 4 SMI 

44 




514 ■ 44421 ^o|S 


1. UiftzMI 44444 442414 Hfl 
4 44 u ls] S)-^-o]z]^ 3444 ^ s| 4 

5] 4°l^ u] 7 (- o]-e± 4#44 3 

°il 4^«M 44. 

2 . 44444 &A ^ o] Z]o(o|| 44 #4 

xl 444 OI^PMI *4. 

3. 44444 44 4 4444 TTj-E]- ZL 4 

S7f 4^44 o-o] SB}. 

4. 4 V 444 4°14 44fe 4444 ol-g-4 

4 441 0]^]]^|-5.S. x|5l44. 



Ah7h^X 


ir 


• 44444 44 

An^OhAEj 00.01^9 

n aj^ 7h 0 | w O0i|A1 %!# dl^n, s 0 
SJ^E| 40 cm ^01*1 Sfe S A Oil H0|7f 30 cm 
£J StCH* A||«ct. 0|[tH W^Oil oZJ ZL 

nxisi ^oi# Airoiam m mi, nf# semi as* 
ojfixh 

1. sin0°l&#44o|M4. 



0°<4M 90° AAA A ^o. XjzV^ZT-^o] 37] ofl ^1^0] ^ 

® -a*m 33* «M4-°s sw*w S*k 

-2.## ^A ^O] 4^4^ ^<4W °o^ 44r 

4- <£AA 0°) ^4. OPe^-JL 3}*K °H y>xl§ 

^ ^ol7>r?l AA^ 0P4| 51^4-P(x, y) A%- ^ 


X, y ) 


III 


(.r40) 



r r x 

a ^ x]oi hi m&°] m aa w 

A 1^4. & 

6^~ JL d^*— 6—+^- (.r40) 

Y Y X 

A tfl-8- AA 041 AA ^°1^-. 

°1 AAW- 44 041 4RV *Kl^r, 3 a>oi^ ^4^444^ «M, 444 4 
°1 4444. 

sin0= — , cos0= — , tan0= — (x=t=0) 


AHS 4£ §0121 7|2 

• AiZIltAfeine function) 

• 5IA|-°ltHcosine function) 

• If-SlMli^ritangent function) 

• 44t!'4(H^iS#£, trigonometric function) 

• sin 0 , cos 6 , tan 9 , esc 0, sec 9 , cot 9 


2. AOABSj- AOA'B'oM 

ZOfe -§--§-, ZOAB= ZOA'B^O 0 
o) HS AOABco aOA'B' 

444 if#?! 4444^1414 rfl-g-sfe 44 4°1 
4 44 £0.0.3. 

AW _ AB _ 3 
OB' OB 5 


B? »S2| 0| §H 


Its =fi • #44 zffll cue) 4444 ao| 44448 

°| H7|£i 2t7)|oH0| SiSSS OISSW S2| H7|2) £^|& 

0| 4^ h S h 4» 4 5i^fe 5!* A^AgTlI 0|SHsh7HI 

47| ¥ia «S0|CK 


1. 0AB5) 9l>g OBA| ^O]^ H]B]-zi5l-A 


44 A 1 sin (9 


J 40 2 +30 2 =50 

AB _ 30 _ 3 
OB 50 5 


MS sHs 

O < 9 °il 444 44 ^4 

4 . a o] ^ o]o] o]o|o| ^ p( Xj 2/)o]] r)]S|-c] A 
y, J-(0P=r)4 ^A P o]] -gzjl&oj ^xjs|-n^ ^ 

-8- 4 48-0), (fife 44 444 44. 
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®O<0<yO|3 00)1 mtb 

8 esc, sec, cot-^ Ipf 
cosecant, secant, 
cotangents] SWOtCf. 


sin#, cos 6, tan <93 34^. ^33; ^4# x}bHS S*MS84, 33^ 
^4, 3.^:4s^-4b)-ji q-q, 313- ^>o] q-q-vflq-. 

csc<9= — (t/30), sec/9= — (x=f=0), cot/9= — (y30) 
y x ’ y 

esc<9= - 1 . , sec (9=—^r, cot <9= ^ 1 . 
sm 6 1 cosy tany 

°3<H13 333 3334, 2AHl^r f 33^14 

3^4S®4#tHH 333031 33 33343^ 33. 

4PI@42| S2| 

siny=y, cos5=y, tan5 = y (;c=£0) 

csc(9=~(y^=0), sec(9 = — (xi=0), cot0= — (yi=O) —■> 




3 1371-2<3 

13 3-31 3*1 

i\ „j_/3\ 

2 //’ 


2x '-f 


1(-1, -/3) 


01 


y=—7riJ ccH, siny, cos(9, tan(9, csc(9, sec(9, cot 03 3§r 33 3oK>13. 
4 

3 


A e A^sf^o) ^s. ^o| uyx\ #o| -2.-E3 *4=13 33 y 3331 -§-3 0P3 3 

^ *2] S0| r0)| ?O||2(0| °J% \^C 

333 5L34-PU, 33* 33 ZPOQ = ^o]o S U ’ y) /\R 
4 . -3f# v ' 

3 P3 3*1p(-^)°13. 


Shag, r- IS. -^2]®^ ^a| 
5|Ch 


-1W O 
_/2\ 


33 op=i3-£S 33333 3331 333 


sin 6 = — = ~^r~, cos6= — = 
r 2 r 


_/2 


tani9= —= —1 


cscd= —={2, sec9= — = —(2, cot9= — = — 1 


1 3 <9CHI eHoK^ siny, cosy, tany, cscy, seed, coty3 3# 33 43013. 


(3) 210° 


(2 )~n 

4 

(4) -60° 


(i) 3-g-1: y —► (y3 -S-3) 

(a) 33 2 : (53 3-3) — (*3 13 33 333 3 

P(x, ?y)<41 333 y3 3) 

333 3 31 1 , 2 * 333 31* 3333. 

/: y —- fy3 13 33 333 3 P(z, ?y)<41 333 


1 


=ai S330II 33 33333 3* 33 3 

3?ll 33. 


.3 3 


3/(y)=f- 

3 3 - 5-33 / 33 sin 33:* 313 33 333 
333. 

337]-7] HVtfj 2A|-Ol%V^ 7jO| 

3 3 33. 

© 3 y<41 33 33333 34- 33 3 331-3 33 
?} 13 333 ^33 3*1 $3. 

<411-13 31 *3 <413 y=y7T<H 3 



(1) sin y 

;T 2/3 K 0 ^ K J~3 

CSC y= ~ , Sec y=2, Cot y = y 

(2) sin (-!*)= ^, cos(-|ff)=-^. 


tan(-y^j=-l, CSc(-y7r) = /2, 


5. 

4 

Sec(-y^=-/2, COt(-y^=-l 

(3) sin 210° = —cos 210° = — -y, tan 210° = -y 


csc210° = —2, sec 210° 


2/3 


, cot210° = /3 


(4) sin (— 60°) = — y , cos (— 60°)=y 
tan (-60°) = —/3, esc (-60°) = --y- 


sec (—60°) =2, cot (—60°) = 


/3 


i.Afzttf^ 127 



































=a| sjyzK>|| LH?h ^4144 44 ¥tf 
4 2 MI 44. 

SO|| (l)yt;r = 107r+-|-=27rx5+-|- 

4°14. 


444 

51 


51 


Sin-g-7T>0, COS-g-7T>0, 

tan-^^>0, csc-^7r>0, 
5 ’ 5 

sec —^—7T > 0, cot > 0 
5 ’ 5 


(2) y-^- = 2^X (—4)+y^O|n_5. y ~K 

Z]-o]c|- 

444 

-y- 7 r)> 0 , COs(—y 
-f->r)<0,csc(-f 
22 ~7r)< 0 , cot f-^- 7 T )<0 


7T)< 0, 

7t)>0, 


-§^°1 ^ °^°\^}. 
A em 44-4fe ^ 4^ % P(x, yH xASAvA^\ 

°1 fl*TO 4&^44 £4 4# $4 44 44144. 


9 S34 P(x, y) A|0| 

4 7)2)0|HS.r>00|Ch 


m A ah®>M ^ SOI a 
44 4|Z|®4S sj°3 C|# 
:SD4 m 


AJ-4#\ 

411A^4 
(x>0, y>0) 

4t2A>^ 

(x<0,y>G) 

4l3Al-^4 
Gr<0, y<0) 

414A^ 

(a;>0,y<0) 

sin#=y 

+ 

+ 

- 

- 

cos#=— 

r 

+ 

- 

- 

+ 

tan9 =* 

+ 

- 

+ 

- 

sin 04 “s y.. 

cos 04 

as y 

tan 04 ¥S 

y 





4:4 esc<9= - 1 . , sec<9=—^r, cot (9= , 1 _ °l-5-g- esc<9, sec#, cot <9-4 
sm# cos # tan# 

t-5l 4 44 sin <9, cos #, tan #4 4^4 44. 


02 


4 #4 424^34 4°l-ss 

sini9>0, cosi9<0, tan#<0 
csc9>0, sec#<0, cot#<0 


sin 

tan 


sec y 3 -.y — y 3 

(3) 1280° = 360° X 3 + 200°°] E.sL 1280°^ A|] 

3A>^44 444. 444 

sin 1280° <0, cos 1280° <0, tan 1280° >0 
esc 1280° <0, sec 1280°<0, cot 1280° >0 

(4) —750° = 360°x (-3)+330°4-H.S 4|4A>^44 4 

44. 444 

sin (—750°)<0, cos (-750°)>0, 
tan (—750°) <0, CSC (-750°)<0, 
sec (—750°)>0, cot (—750°)<0 


m^sm 2 c Hir 4 #011 4oH4 Sin#, cos#, tan#, esc#, sec#, cot#44 4-^S s h ^i44. 


M 51 
(D —7C 
5 

(3) 1280° 


(4) -750° 


°i^A|7lfe 4 #^ 41 % a^°| 401 x 1 ^slojah 

(l)sin#>0, cos#<0 (2)sin#<0, tan#>0 

(3)sin# cos#>0 (4) - f - — 4~ >0 

tan# 


=si 4 #oil TO 44142-1 44 ¥if o\mt[n, as 
S 4 ^A|?fe A^S 4 4?)l 44. 

soil ( 1 ) A|| 2 A>a.iS ( 2 ) 43 A )-£4 

(3) sin #>0, cos #>0 afe sin #<0, cos #<0°1— 
AlliAR^ air 43Al^4 


(4) sec #= 


1 


cos # 
>0. 


tan 8- 


sin # 
cos # 


0 77 


1 - • >IIt 1 < 0 , -i™A <0 

cos # cos # 


cos# cos# cos# cos# 

4, sin #>0, cos #>0 afe- sin #>0, cos #<0 
°|aa 4iAl^^ air 42 a^ 


H? 


I 1 —I 015H 


ITS ^ 3 : • 4444S0||Ai Aiz|giyo| 7(o S 0|S 

44 44 4* y|a§H gosui 4414 a|o|°| &7||# 
aa-s. 8M m »S0|4. 

1 . 44 ^ 4 ^ 4441 444 444444 444 4 

J 6 2 +8 2 = 10(cm) 

444 

sin *=To : =■5’ cos d= To = '¥’ tan 0= ¥=T 
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a\o\o\\± Ojtcj aninf 01^^? 


ni!£ s-yo| HS# *il*i® 32014 . S-Jdoil irai 

2ife il£°| ^0|7f- 6 cm, £0|7|- 8 cm°] 

0 |am fhLK 0| ^°| “j^Hk *j£0| 0|J=M= 0am ^ 
uH, ci# SKHI 3*|o| M4. 

1. sin0, cos0, tan0°| 44 ¥S|0| 

2. 1 o\\M =?& m 0|gSK>1 4 tan021 ZM 

COS0 

HlJZ^hCH M*k 

3. 1 0IIA1 9® ZM 0|H44 sin 2 0+cos 2 05.| zm 4^K>I MAh 


#Wr °m W $fe*l ° s Vo m. 
o ^ >0 1 ^ <?■!■ M^4fe 

5^4- P(x, y)^m®-i£#z]-®^o] ^441 

sin0=y, cos <9=.r, tan0=— (^=£0) 
x 

°lH3. 



O sin 2 0, cos 2 0+ 44 
(sin/9) 2 , (cos0) 2 * 4n|§i4 
(sin0) 2 +sin0 2 0O|| +43 

4 


tan0=^ = ^- 
X COS0 

M 3 PU, y)^-^ 3°1££ 

x 2 +y 2 =l 

°1 

x=cosd, y=sin0 t:) 1-g.g. 

sin 2 <9+cos 2 6=1 


4, y) 




y> 



-l 


P(cos<9, sin (9) 



Q(r cos <9, r sin 9) 


x|/£/^/s 


sin 2 9+cos 2 9=1 °| gg 




=L.m i 


a -Q u • /i 

—=cos 9, —=sm 9 
c ’ c 


2 . 


sin 9 
cos 9 


1 

5 

5 


4 

3 




sin 9 

cos 9 


tan 9°1 t|\ 


3 . sin 2 0+cos 2 0=(|-) 2 +(|-J=l 


o|s^ ®* ©0|| cH040 4# #A|0| *i!44. 

(cos 0) 2 +(sin 0) 2 =1 
sin 2 0+cos 2 0=1 


SS sH s 

4^ ^44 2)0141 44 444 

3. JL 4°11- 1-S. ^0.4 414 514.44- 4 

°1 4^44 4°M ^4# 4jL, 4444 

444 14 4# 444443- 44.441 4444 
44 4 44 44 43* 444*3 4444 44 
4 4-4. 


il/71/4/S 

7|*3 14003011 #40 o|n|-SSA(Hipparchos; ?B.C. 190~ 
?B.C. 125)4 3**3 * *£|3 3*44 “*£||D10|#A 
(Ptolemaeos;?85~?165)3 3** *44 * UH 0* #4 
*4 AkO|°| 371140 
sin 2 0+cos 2 0=1 

* 01□ | 0H 000 4°3 ^seili 

na|4 o| 37)14* S44 33 S&HS S4SI 443 40 
505030)1 *40 3*44 tllalS|0|S|4(Verahamijira)5. 
44 44. 


I. *33+ 129 


o|J Sin 




































4 

s S | AfZhS^ AhO|o| S7||* 

^si 4 sun ew. 


• Oil -^<e<K^ sin0>O°l:E-S. 


sin 2 0+c os 2 6 > = 1 ° 1 ]a j | 
sin fl=yi-cos 2 8 = /1 — 




tan <9= 


sin 6 

cos <9 


5 V = 12 
13/ 13 

12 _ 

13 12 

5 5 

13 




cf# #o|| 

3 ZV°1HS 

P( —5, 12 )olr|-. 

4aM 

• a 12 
sin <9=^r 



tan 6— 


12 

5 



5 

=si ^+ h tf+ A)0|°| 3?||* OISSM AhziSh^o) ^ 

K 4 SI^K 

S0|| (1) sin 8 —cos (9= — -—-2] h^V 1 ?! 


H2?j 7|S7| 

3*11 S|E| 01□ | §te|£! 4 h + h tf+ A)0|°| 3711* 0|*8K>1 
AH^S 3*1* 0|* *g* 4 SHE* 5h7| 3S 

SAHOILK 


sin 2 (9—2 sin (9 cos (9+cos 2 (9=-|- 
n|-sl-A-j sin 9 cos 0=-l- 

(2) (sin (9+cos (9) 2 =(sin 6 —cos <9) 2 +4 sin 6 cos 0 



oH 0<(9<-|-olHS. sin <9> 0, cos (9>0 
T^sl-A-j sin 9 +cos <9 = 


10|| sin 2 (9+cos 2 (9=1 

:i) -§-A] ® 2) < o >1 fliir cos 2 0+-S 

( 1 ® cos (9+0) 


sin ^ _l_ 1 _ 1 


cos 2 6 


cos 2 6 


T^sj-A-I tan 2 (9+1=sec 2 (9 
2) ^ ® fi] 0 o^® sin 2 63. ®+£ 


H 


cos 2 (9 


1 


sin 2 (9 sin 2 6 
trj-eH 1+cot 2 (9=esc 2 9 


(#, sin 0+0) 


® 
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HI4A1 


03 


AhTWh^OI MX.} 


• 4 H 4iK-°i n^sm =m 4 sa m ^hs o\tm#. 

A^O|OhAO| n2 HMl Ojcg-fj) n 2|M~lh? 



^o|§£]°| Lm^xm Sl^hS 5#Sh°| feofe A|A|Z|Z|o^ sm. Chs ZlH^ ^ 
o| © PAlSOflAi A|71| yc« “ifjos 0EI# SIS1SISS nH2| £o|§ /(0)am 

*W. SKHI S*KH MAh 


1. 0 = 0°, 30°, 60°, 


, 330°, 360° ^ tcH, (0, f{6))m C|# Mg0|| L|-E|-LHO| MAh 


! 2 . 1 

















'0 1 

JW. 













"— ■■ 4 

1 

p 3( 

)° 6( 

p° 9( 

D° 12 

0° 15 

0° 18 

0° 21 

0° 24 

0° 27 

0° 30 

0° 33 

0° 36 

0 ° 0 






























0IIA1 =?& g#g DHoiaiS <3i|a|o| MAh 


w ^o] z> ^1- 441^ ^4 44^4 

3^P(x, y)4;n.4^ 

sin6>=4-=y 


1 * -i 

o]S.M. ^ P7\ 4* -§44 *fl, sin 04 4 

P^l */4s°ll 444 

4441- °l-§-^H 4 04 3 - 7 } 9 ] ^3HI 4# sin 04 &4 441 4-S44 441 
444H t^y=sin05) neflsi- zz .44 4 ^ 4 - ^> 4 . 



PU, y) 
y= sin0 



2.^-zh^^ MBflSt- mb] 7 ] #4 

4* AlWhr 44* -Wl^ oil- %-g- 
4^ ft*. 

3.44tl-*4 neflna na]7]i4 4-444 
4 444 ^ 11 - Sflll- nfl 444 M4 
1- ®-§-4 4 44 44. 


AHS 4£ gom 7|2 


• T7|=*(iilIMiIi#£, periodic function) 
•*7|(iIMfl, period) 


B? 0|sH 

lh§ gfi • SS^sfe mn I 

21 feoi# AIZHHI 44 tf*°] mh||ss 44 

LHCH A]°|S^°| ZLEHS°| s°f# ifM^ 8]7| 
44 5!0|ch. 


1. 


Ah7h^O| ZLEHM a J*| 


AIM =S 


© Ah°Jth4, MA]0Jlh4, Ef^jESh^ol zLEHM* MB|M, M 

44* 0|8||8MI 44. 

© ^44*4 5c* OlsHahML 444*4 *7|B*°|* SMI 
44. 

Ah7hS._ r _- 
□ —1 1=1 T- 


^ oo| S 


I.avzv^-^ A>oi 5 £A}oJ ; fjv&Eofl 


w: • 

60° 


1 $ 0 ° 


1: 


p39° 


90° 1$0° 


2;.0° 


240° 360° 


3fer 


2t0° 330° Q 


aw 



S* sH* 


O 4-* 4* «/=sinx-2] ZLeflM^- 44 - 2 ] 4 ]* ,r2| 4 

41 2/4 ^ (x, y)* 

°1^* 7]ShSh^-y ^o||Ai Ah-y^S] ah 

ei- y 7 ]i 2}-M«h7i 

4* 0S yEhmzt, H sin 0^. y-Bhrflo] 

^ (0, sin0)#ShS^yo]l r|E]-yc]-. 
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mzM 


SS sH-M 

47]4 44 x4 444 & 
41 44-4 f(x+p)=f(x)- 1 - 44444 
#4 £-&4514-. 441 />^o^l 4-g- 414- 
*fe 44 3f-44\ 344 - />=o4 44 
44 444 444- 4444 444 51 
44 0444 441- 4414-3-1- 4 44-. 


1 

=S| A|4i)44 ZLEHa^Ei 4 44 45) 
§ o|g44 44444 4« 44 4 44 514. 

SO|| (1) -420° = 360°x (-l) + (-60°) 
4H5- 

sin (—420°)=sin ( — 60°) 

= —sin 60° = — 

(2) sin -y/T=sin ^2;r+-|^= S in -y= 



S3 nsflsoM ^y=sin951 33S& -a^ 3313 

*13-&{yl -i<y<im. s^4=y=sin0fea6-a^<'M , a4°13. 

««2/=sin03 zieiiafe «33l <«3 2 k Sg- a^o] b_v 

4S3-. 33-3 3334M 

sin( — 6) = —sin 6 
sm(2nn+6) =sin<9 (n-& ^4) 

D ^<341 ^¥fe:S^X°\) ifl«H 

f(x+p ) =f(x) 

«- ^p(p±o)7\ 4i, ^/(xm ^71^4- o] ^ 

P ^414 7R> ^ o o >^ -7l^/(^) q -714-ji m. 

4-4-71 y=sin^^7l7>2^«?l 4^71^14-. 

i/=sin0°| =Li\iMS.[ 

(1) § o|«o ^ m9i *i®foR x|4^ (4 -i<y<i}0|4. 

(2) H4 4140)14 24014. 

(3) z/=sin e°\ 3EHS4 SHoil EH 8 W oH4Jo|4. 4 sinf-fl)=-sinflO|ch 

(4) 47|7i 2;r2 47IH40I4. 4, sm(2nn+e)=sm8 U4 §4)0|4. 

- iM-T>~*T=-T 

(2) sin |^=sin(2^+^)=sin f = § 

4# ^#43| m 4^1*44. 


(1) sin (-420°) 


(2) sin -; 


01 


H4 */=sin2x°| 47 n 4^R, ZL£HSS ZLBIS.K 

MOI /(x) =sin 2x4-3 §1-4 

/(x) =sin 2x=sin(2x+27r) 
=sin2(x+7r)=/(x+7r) 

4-53 th4y=sin2x4 4 7 l^-?r 0 14-. 

444 y =sin 2x4 34 34 3^4 3 
44- 541. 


=sinx 



@/(x)7l- 44 p°A 4444°] 3, a y\ 0 <1444 34 
x°)l 444 f(x+p)=f(x) °|hs 

f{ax+p) =f(ax ) 44. 

444 g(x)=f(ax )5. 434 

^x+^=/(ax+/>)=/(ax)=5'(x) (a>0) 

°l3S g(x) =/(ax)4 444-^44. 

4#44 y=sin x4 47 ) 71 - 2 ^ 435 . 441 01414 
y=sin 2x4 444-y-=^7)- 44. 


2 

=HI Ai2H44 47 » 443, ZLEH3# zl|J 4 441 

514. 

S0|| (l)/(x)=sin|-Hl-3 44 



(2) sin (—3x) = —sin 3x4-53 /(x) : —sin 3x5)-3 

44 

/(x) = — sin (3x+2;r) 

= —sin 2>(x+-^7r s j=f(x+-^7^J 

4-53 514y=sin (—3x)4 ^7R -|-w 


y\ 

l 

?/=sin( — ?>x) 

\ 3 ^ / \ 

7~\ 2 /^\ 

/ NS* / \ 

\ A- O 

V /2L \ Jr, x 

\ / 3 

\ / 3 \ / 

-1 



/(x) =sin (^+2^)=sin -|-(x+4^ 
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| 6|S 



i.Ahzjs^ <133 












































































J/7|/Xh/S 


J7®9 Ah°Jif49 a EH 


Al°19#4 zle[|“# #7|# 

* H|A#S| *1# 344 £ 

M^0\\ o|SHAi 9* 4£ Si 
9. H04 45°^ 7|#0| 

# S32£ #7|#* §fal 
A) ^7|# 90 44 #S P 
4 SpH, #7|#4 #X|#4 
zjo® io|a#i 99. 2 i 
= n^4 ^0| § At S 

sm, S# BC* yi 



27H£0)|A1 AH 4 


;oa SSI 


44 


x=AH=0 
y=PH=HK=sin d 

0|9. 99A1 x4 y A|-o|4 #7||# y=sin,r-l- 94- 

Mm. 

#7®* ME 999 9901 97H£0)|Aib A^fi 

44 909. 


Efl 64 ^ 


ir^ %% 


SAf6|0fA0| hshh^ OfiEi-Hl ZLEI^nh? 

c® ZL^JL[ ^0| ^z\y\ PJIS4W A|71| ynH 05® SlSsf#* 91-1 feo| 

S/( 0 )am *W. 8§o|| MAh 

1. 0=0°, 30°, 60°, 90°, •••, 330°, 360°^ Ufl, (0, /(0))» 5h§- Z®0|| 3°M LjEH-IKH MAh 
PS 














^\0 

~/yk 

N j 

























■4 

1 Cy 

r 3 

)° 6( 

)° 9( 

)° 12 

0° 15 

0° 1^0° 21 

0° 24 

0° 27 

0° 30 

0° 33 

0° 36 

0° 0 



























2. 1 m ^th nHnfi|g ^i°g E1S|0| MAh 


zi^3!l- ^o] z> 01 - pBj-ifli- ^5lj- 
32.^4- P(jj, z^Sj-JL^l 


^lV 0\ 

°1-5#L % p 7 ]. -g-3]^ ufl, COS0^ 3 ^ 

P^ X^S.o\] 

^€4- °l-§-^H 3.7]^ t^SHl 4# COS 0^1 ^ 8H 

M-4M1 °i IHr y = COS0^ 915flS# 915] ^ t^jf}- ^>5]-. 


^P(x, y) 


X 

1 

y- 

_l 


/C" 








f\ n /\ 

IV . 

V ll^u 

v^y- 1 o 

0 jr\l I | ^g_ T 2a- 2^+0 ' 0 


\y -—2— 

2 aJ 2^ 

-1 

-i 



^ 915|]SC)]]A-] 4^ sa^o] tPr y = COS(9^] 414 1 ^1^ 

*14e:{yl -i<y<i}°14. a^y=cos^a.^-^°]H 

tMy=cos0^ 9L5flS^y^o]l 2n ^ M°o >0 l #4 

m. 


B? BS4 0|sH 

th§ =fi* 33# 4^°^ S##9# #*114 feo® A| 
9o)| noth 944 aaHss l -\ e \ l \\ o \ sAl°itf44 aleHs 
4 M4S 971 99 9019. 


1. 



, 









x 1 















f{S 

) 6 

0° 

i|o° 

iio° 

240° . 

3( 

, 

0° 

3( 

;o° 

P 3( 

)° 

9' 

0° 

1 150° 

2|0° 

2 r t 

0° 

3 : 

50° 

d 





J 

► 

< 

4 

> 

> 







2 . 



. 

_ 











f(d 

) 6 

, 

(K 

12 

>0° 

1$0° 

240 ° J 

yfoo° 

o 

CO 

CO 

M 

9 

K. 

130° 

210° 


^0° 

o 

oo 

CO 

e 















A|/E/Ah/S 


Afzfgh^oi o| D | 



zi94 3# 99#(0A|#4 #o| 

7\ 19 S) O0)|A| 
zAOT=xahn Sh3 
AB=sin x, OB=cos x 
TC=tan x , OC=sec x 

019. 

94 al 90)|A) 9951- #0| TC, AB, OC» 499A1 39 
S(3 AB# 9, TCfe 9-id, OCfe #-idO| S9. 

4lxl|.5l sine# ®, tangent# 3-id, secant# ti-idO^h# 

SO 19. 

£E9 cos# cosine4 9Ah0|9 9#0)^-# cosinus9M Si¬ 
ll) sinus0|| co-7h ## 90|9. 

CO-# 9M90|ah# 0|7|A|# 0)9 

(complementary angle)0||A| # ^0|9. 
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-5M W 

cos(— <9)=cos<9 
cos(2w7t+i9)=cos 0 (w£- 

y=cos nj-^l-xls ^7}7\ 27t°l ^7l^o]rf. 

SMeiSfr !/= COS09] ZUHSSJ ^ 

(1) SSjqg ^ ^|o| S&OIH, {e/l -l<y<l}0|ch 

(2) -y^oiiAi °&on 

(3) y=cos0°| ZLEH^y^Oll CHSW cH30|Ch s cos(-0)=cos0O|cJ-. 

(4) ^7|7) 2tt°\ ^7|°^0|LK s cos(2»;r+0)=cos0 (»g #£)0|ch 

f^i ,„co<-i)=co S f=f 

(2)cos f-*=cos(ta+ |)-co S f-i 

E31 4 q# 

(l)cos^— -y-7rj (2) cos 765° 

<M 03 °^ y=C0S Y° l ^ 7 ® aaH - SZLB|aK 

#o| /(x)=cos^^^ 

/(z)=cosy =cos(y+2?r)=cos[y(x+4;r)j=/(;r+47r) 
tHr*/=cos y£] ^ 7 1^4 h-oM. 
a -l<coSY<lolH^xl^{yYl<y<ljol^. 

*/ = COS y ^ ZLHflS+r t^g-31- 



J 


*««/■ ——«i**M 


1. Z/ = <2 COS x(<2>0) 2-1 zleHyl 



f(x) —a cos xB.\m S|-0 
f(x) =a cos x=a cos (x+2 n) 
=f(x+2x) 

0|H^ 2 k 

—a<a cos x<<20|J=L5l 

a, -flO|cK 

2. 7/ = COS <2x(<2>0)°.| ZLEHM 



/(x) = COS 0X5111 ohS 

/(x) =cos ax=cos(ax+2K) 


4 

=H| 3A)°ll, h +2| ZLEHM2J- ZL -glS 0|g3)0l ZLB[|ns 

ZLa 4 SWI shCK 

# 0 || (l)cos(y -||-j = COS^ 2 ^X ( — 1 ) 1-j 

= cos (-f) 



(2) cos 765°=cos (360° X 2 + 45°) 
=cos 45° 


=cosa(x+^-)=f(x+^-) 

01^+71+ ^ 

— 1<C0S 0X<lO|H.5l 

m&€: 1, -10|CK 

3. y=a cos (&x+c)+J°.| ZLEfjjgL 

y—u cos (bx+c)+d=a cos &(x+y^+£/0|H.5l 

y=a cos &x°-| ZLEfjM# x^2.| —-y&l#, 

y^l SS^ rfEIg 32J0ISS 5!o|cK 


A 

2 


i.4 h atf+ 135 































































HL4A1 


MAf°l#£°| ^7\m Zl&HSM Z L 

i 4 smi m. 

S0|| (1)/(x)=cos 2x^11 Sj-'S 
f(x)=c os 2z=cos (2x+2x) 

=cos 2{x+n) =f(x+n) 

^h4 2 /=cos 2 xS\ ^71^- jr 


y\ 

l 

y=cos 2.r 


7T 


"X 7T /T\ 


\ 2 


\ 2 / i \ 

/ — ^ 


/ 0 

\ ^ \ X 

-l 



(2) f(x) =cos( — 3x) =COS 3x5|-al oj-^ 
f(x) =cos 3x=cos (3x+27r) 

=cos 2>(x+-^7^j=f[x+^7: 

°|BS ^h4*/=cos (—3x)4 4 7 ls- 
2 

—tt 

7/ 

y—c os(—3x) 



y-fA. 

/o 


y yv 

/ x 

-1 



EM 5 1^01 ZLBH^ZLBlaK 

(l)y=cos2x (2)t/=cos(— 3.x) 


04 


H^y=2cos2a:2| ^7\9\ ZLEHMS ZLS|ah 

M0| /(x) =2cos 2x4-41 4-4 

/(x) = 2cos 2x=2cos{2x+27t)=2cos{2(x+7t)}=f(x+7t) 

°l-EJil ^Hr*/=2cos2x4 ^7]^ 7z-o14\ 

M -1<cos2x< 1414 — 2<2cos 2x<2°]5-sL 44sr{yl ~2<y<2}o)t\. 
tq-eM y=2cos2x£\ q-A-iq- 


y> 


A\r 3 ---/- 

y\ 2 

\~2^n 


2 / 

\ 3 
\ 2 


-2x \ i N SQ 7r 

/ 0 




/ 27T x 

\h/y=cosx , \y 1 


>^=2 cos 2^ 


-2 



ET1 6 nans* na|a|-. 


(2)y= — 2cos(x—- 


hJL 2 4 n 2 n 


£*11 SHI 


^ #g0|| g§|0| MAh 

(l) 4-§- si- £H)sM a*}. 


y=COS(2X 

y=cos(-2x) 

y=cos(-x) 


y=COSyX 

y=cosx 

y=cos2x 

4 7 1 





27T 



(2) -^4^«(aMO) 41 41 y=cosflx^l 4^111- 4-4-Mfe s' 

sx}. 


6 

=fl| MAf°i#£°| ^7|2| A|«# zlehs* zlH 

4 SMI §W. 

S 0 || (l)/(x)=-|-cos nx?\3- 4-4 

/(x)=y cos (7rx+27r) =y cos 7t(x+2)=/(x+2) 
°1-H.a. /(x)=-|-cos ?rx4 4 7 ls- 2, 

*1^ 



(2) f(x) = -2 cos (x—|-W bI 4-4 

f(x) = — 2 cos (x—|-+27r^=/(x+2jr) 


°lHS. f(x) = — 2 cos (x—4 7 lfe 2ff, 
44S {t/l —2<i/<2} 



A|2^ 7|s 7 | 

S*l| o|JE| 2/=C0S ax g—| 3A|-£Jlf^2| ^7® 444^ 
4SS Hosq 1M44 §E[|°| AhzlSh^o) i£7|# 

sMI 4 7 l 4014. 

Soil (l) jr, 2/T, 4 jt, 4jt, jr 

(2) AJ4 < 2 (< 3 ^0) <41 4^4 y=cosax lr-4 SAj-ol^}-^ 

4 4 7 1S 44^ 4 44-. 
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m\ 


E L ^|E0hA6| HEH n l 


EH^L ffihi ZL^h SOI 3 AOilAI A|7|| ycH u of°^ 5|3 sH= M^o| 33£J sH^3# 

[t^AI H|*H OIQK #CH0||A1 5Hy377hA|°| 7lE| AH=1 kmO|H, ^L||°| M^0| AB0)| 

M e°\m EH, 5H °t 30 || bl^ 3§ Tam ffch m=i/ km am s llh, 

oil g*|oi 2*\. 



1. 5=0°, 10°, 20°, 30°, 40°, 50° ^ EH, S (5, y)g £|°| ZLUOll 3°^- MEH4|0| MAh 

2. 1 0||Ai 3## OHJIBiS a *il°g 2l3|0| MAh 


0 .2.^# zl=] 34 zj- ^ 

$ 5L^-i- P(tf, y)^\ *15L, OP^ 2] 

^z=152]-o]:M-fe31-T(l, 

t-i-Qd, 0)ol 

BjuL^ 

tan0= —= -==- =-^-=£ 

■a OQ 1 

olm^ ^ P71- -g-2]^ Hfl, tan (9^1 3 Td ^sll 

°l-g*w Ad<A =17l<i| ^SHl 4^tan0<4 #3*# 2^13 4H 

ddPH ^y=tanns]^ ^ 







sH s 


o °l-5fl n^3h S°1 ^§>3 $H*1 z> 5# 

P(x, 2/)ah«-hM, 3 (1, 0)°IP1^ cj-<^ 
^ ti ^d^h A 5# v+EWfe -S-^ol 'SM-fe 
3-i- T(l, f)Bfcn. t Hfl, tan 5S| T 
Si 21M ^sflxlch. 

^■*1, 07} Xfl27.h^r’3S| zp§- M'Eh’i 3H1 
-c- H P(x, z/)°11 tfl§h°1 x<0, z/>0°lol 

tan 0=^°]E-*L tan 0<0 °lch. 

MB|H5. tan 5=£<0°l3m -§p§£| <&# 
#2} 3 (1, 0HPi£| ^4d°l ’?> 

tfeSj-g-TSSIHr^ch 



B? Sfo—I 0|sH 

SB =fi*5|2§fe §c||2| #^0| d|^M 33S #lH°| 
#^o| SISZWI EHst sh^o| ZL&HSS M-Ei-moi ih^ESf 
42| Mans°| s°f# sPI ^lih 3Jo|ch 


1. y> 



Alkm’B 10° 20° 30° 40° 50° 60° 70° 0 


2 . y> 



A|/M/A|/S 

5§h3 £-?§ o|gs|S Eh?|S ?|2| s P(x, y )2| S3SI0II 
cnh# 52| &2| Ssh sin 5, cos 5, tan 52| ^°| SSi #* 
Sfojm 4 ois raoj 0|-L|B-h 2/=sin5, y=cos5, 
2/=tan57i ZL3|A|fe SieJtt 4 SiO|, 4 h ^ h 

Mam» M£|M sa» 333°^ o|sHA|a 4 °!ch 
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nn\M 


7 

=a| et 4 °ife 

£23 oissm a^S+^I 23 4 SMI 

S'BK 

Soil (1) tan |-7rj=— tan f-|-7rj 

= —tan (ff+f-) 

= — tan-^= — 1 

(2) tan 240°=tan (180°+60°) 

=tan 60°=/3 


U# /(x) CH|Ai /(-x) =/(x) ij bH 
/(x)fe ^S4(«ra-4)af s^,/(-x) = -/(x) 
a ttH/(x)fe 7|lf4=-(Slf4=-)£|-ji t_H+ 

+tt+°l y^Oll CHSIOI LH§JO|Jl, 7|H- 

+°| aaHsfe sgoil qmm m§o|q-. 

ccJ-Ej-Ai sin (— 6) = — sin 0 O|J=LhL sin 0+ 7|®} 
+0|H, COS (-0)=COS0O|H^ +tf+0|LK £E 
tan (— 6) = — tan 0 O|J=LhL tan 7|l!'^0|DK 


«!®_ 

&3 0=wr+ y (w# 34)3 ^ OP#y4 33 33. °H 3 P3 

0°l£S tan 03 333^1 &H, 33 0=wr+y («£ 33)3 5-3 

#^M 0 | tigjoi 7177^1^ 2 /=tan 0 -P) 5.efl.5.5} ^133°13. 

+'tdo| s'# it h, o| sf*® a. 

4 iai aMoiata fief. 333 33 y=tan03 3333 0=n7t+-^-(n-& 33)# 3133 33 3313 

33°l3 333 33 3313 3333. 5 33y=tan03 3333 -2-# 333 
33*13. 

33 7 /=tan<93 ^-3^3 333 333 33°l3 /r 3333 53°1 33 
33. 333 333 3031 333 

tan(— 0) = — tan0 
tan(w^+0) =tan0 (w# 33) 

3 ^33# 3 4 33. 

333 y =tan 03 333^3 4 7 133° 13. 

33# 3333 33333. 

Ehxyefh^ y = tan0°| naH^ £11 

( 1 ) 0=«7T+yfa£ »+)» 35IISI& 41+ ®6||2| StfoB mm 

aaoict-. 

(2) §°|«°| S0 ^0||Ai 3^0life, 

(3) y=tanfl2| ZLaH“= S^oil cHS|o( cHSOlnt s tan(-0) = -tan0O|ch 

(4) ^7|7) 7T°I ^7|#^0|ct S tan{nn+6)=ta.nd («& §4=)0|Rt 

(5) *14! 0=wr+y (»£ §4^)0 |C). 

£7| (1)tan( — y)= — tany =—/3 

(2) tan y 7r=tan^7r+y ^=tan y = y 

E5M 7 q# 331t33 3# ^333. 

(l)tan(y -|-7rj (2) tan 240° 


8 

=s| B?|S§ oigsKtj z| - 
£!^t h S ^Sl h + SMI tW. 
son n^3z)- ^-o] 

3 3 -9* q-Epfl# 

^3 423# 3 

3P( + z/), P' (x', 7/0 °13 
jl ^ P3 P3 x^31 

0 I0 J°|hs 

x'=x, y'=— 7/°13. 4l5)n|l 
x=cos 9, 7/=sin 


00)1 cm AhzlSh^o) g5j 0 | 



(l)sin (— d)=j/=— y= — sin# 


9 

a H | Bma42| +?» Atu, ziaH“» =Ln + SMI 

m. 

SO| | (1)/(x) =tan 3x341 33 

/(x)=tan (3x+7r)=tan 3^x+-|-^=/^x+-|-'j 

<7>lHS. 33 ?/=tan 3x-£| 3 7 13 3 

z/=tan 3x 



(2) cos (—0) —x^x—cos 6 

(3) tan ( — 6) — ^-t — — — — — tan 6 

X X 


138 ^ 
























1. y—ct tan ($> 0) —| ZLEH^ 



fix) =a tan x^\JL SI'S 
fix) =a tan x =<2 tan {x-\-n)=f{x+n) 
0|J=L.sL tJ^ y=a tan .r°| ^-7fe 7r 

x=w^+|- (nS §4) 

2 . z/=tan <zr(< 2 > 0 ) °.| ZLEHM 



(2) tan ( —2x) = —tan 2x°lJEL^. 

/(x) = —tan 2x^xL ~5}f[ 

f{x) — —tan (2x+7r) = — tan 2(x+ 


=A* + f 

°]-ELi4 /(x) = —tan 2x 


2 /=tan {-2x)$] y 


/(.r) =tan ax^\JL 
f{x)= tan < 2 x=tan (< 2 .r+/r) 


=tan«(x+-j=/(*+- 
0|J=L.sL tf^ */=tan ax9\ ^7|^ y 

x= i-( w7r+ f) (w ^ 340 

3. z/=< 2 tan (^.r-fc)+J°.| ZLEHM 

y=atdcnb(x+-^+dO\^-E^. y=a tan 6x°| ZLEfjM# x 



I.4Rlt4 139 
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a fi | EKgjESh^oi ^ 7 |2f bKgAis. 

ZL£H“» ni! 4 SMI SW. 

M 0 || (l)/(x)=2 tan x5|-al §j- 1 jl 

/(x) =2 tan x=2 tan (x+;r) =/(x+7r) 
°|BS y= 2 tan x5) ^7]^- jr 


X=n;r+-|- (/J+r 



(2)/(x)=tan (x—)&[-2iI 6j-w[ 


/(x)=tan (^x—^J=tan (^x—-^-+7r 
—tan (x+-|V)=/(x+7r) 
°|BS y —tan (x— 

^-2+1^ o. 

x=n7t+^7r (n~r 



11 


E3T1 10 ^ ^7 ft zleH^S na|ah se h^ai° 

(l)y=2tanx (2)*/=tan(x— 


m'&tb °l [ !i) a ^e I0 I $1^? 

7\n+6<^ 

4£ 3-^9) ^y=sin 69\ tHry=cos0^ Heflin n ^ z> 


y. 

l 

2 /=sin 0 

f 0 

/fi'V JT + # o 
/ \ . + / 


0 * ff \ 
2 \ 

/ 2 a e 

-1 



y. 

1 

y=cos# 

~2/ 

X -+<? X \ 
\ * I / : 

/ 0 

e A 

/3 _ 2- 0 


2 \ 

V / 2 

-1 



AAM AM ifl*H 

sin(;r+0) = —sin 6 
cos(;r+0) = — cos# 

°n. 

M thry=tan ^7}7}x°l ^7j tNr°1^5. ojojoj zj-flofl t 
tan(;r+#) =tan# 


0 0011 -0* nn°jsra 

sin(7r-0) 

= -sin(-0)=sin0 
cos(;r-0) 

= — cos(— 0) = — COS0 
tan(x—e) 

=tan(—9) = —tand 


zf tt+^chi cHti -fePItfr 

sin(^+(9) = — sin (9 
cos(tt+< 9) = — cos (9 
tan{n+6)=tand 


=±t| Eh^ES^ol *Lj\ m ^ tin, ZLSHns ZL^ 4 SMI 
SW. 

MOM /(x)=tan(^y+^=tany^x+^Hj-Bl St'S 
/(x)=tan |-||x+yj+^J=tan(-|-x+-|-^ 

=tan '^"(• r +-|-^=/(x+2^) 


°|B£ v=tan l^+zr)^ ^7]^ 2n 



12 


=H| A tt+(9cH| TO Amm^oi 4 OI7II §mK 

MOM (1) sin-|-;r=sin(tf+-|^= — siny= — J ^- 

(2) cos (—210°) = cos 210° = cos (180°+ 30°) 

= —cos 30° = --^- 

(3) tan -|-7r=tan ^+-|-^=tan -y=/3 


140 + 































































| 7f^ 



*1/E/4/S 


4§ ZLH4 ^0| Z| ^ ^ + L+EfLHfe 

4 §34 EMHS4 5i3S 44 P, P r o|B.p 4 
JL, 4 PdlAi x^0|| 43 444 Q, 4 P' 
o||A-j y#o|| 43 444 4* Q'o|am s® 
aOPQ^aOP'Q' 

014. 



44A1 4 P4 4a» (*, y)4:n. 43 
x=cos (9, y=sin (90|H tan 0=4-O|4. 

4 P'4 4fi4 (y, -x)0|H^ 
sin ("|" ;r +^) = — x= —cos 6 

cos ( _ |" 7r +^) = ^ =s i n ^ 

tan (^rn+6 )=——-= — —=— cot (9 
V 2 / y tan 6 


Y*±60\\ cHt!- 949^ 


13 

E^ISS 0 |S^hc >1 zj tt+^chi CHS- 9*194^ 


01 4^1 h « gSffl 4 SMI m. 


soil ZL^4 4°1 v ‘ 

4- #4- 4 >r+0-l- 4-4-^fe 

jvP(x, y) 

§44 44^4 2.4# 4 A+4 

Xdr\ | ^ 

4-P(x, y), p'iaf, y')°| ~%y' 

4-jl 44 4 P4- P'§ 4 p,( ' r/ ’ !/,)X ^ 

0 h x 

441 



x'=~ X, /=— 2/°l^. 

H^T^l x=cos <9, z/=sin 0<>lHiiL 

(1) sin (;r+<9) =y'= —y— —sin 0 

(2) cos (;r+<9) =x = — x— — cos 6 


4 

SE ?]2| S^IOII 6 -0* iWffi 

sin (-|-7r—flWsin (-§-;r+ (— 0) 


= —cos (— 0) = —cos <9 


cos (-^tt —6 =cos l-£-x+(— 6) 


= sin (—6 ) = — sin 6 
tan [4rn—0 )=tan (-jr-;r+ (— 0))= — 


JL_ 

tan (—0) 


tan <9 


=cot 0 


A A J a JW. 


(3) tan (7r+0) 


y' = ~y 

x' —X 


— = tan 6 

x 


i.-fePI94 141 










































14 

=H| A K+OOW LH?h ^ft 4 

2MI smK 

S0|| (l)sin 150°=sin (90°+ 60°) 


= cos 60°=- 

(2) COS (- |=COS -|"7T 

(7T , 7T 

= c ° s ( Y +-g 


• 7T 1 

= -S m T =- T 

(3) tan 135°=tan (90° + 45°) 

= — cot 45° 

1 


tan 45° 


15 


e eon -em masra 

sinfy-tf) 

cos(f-0) 

= —sin(—0)=sin0 

=-^hy =cot0 




sin(^+i9j=cosi9 
cosf ~ =—sin 6 


£71 (1) s 


=sinf 4 + 4)= c °s 4 = # 


(2)cos -^-tt=cos + =—sin^- = — 


(3) tan — 7r=tan( -r- + ~x~ )= —cot -r = —/3 


14 qg ^efoiq. 

(1) sin 150° (2) cos(- 


E31 15 ZL^zh ag o|gs|oi qgo| - 
s^lefoiq. 


-sin <9 


(3) tan 135° 


P'(x', y') 



ZL 5 flS£j- Oj-g-^ ojojo] Zj-oj] cflf}- AVZV 

0^H 90° A>ol O} ZH1 #zJtHr.£. q+Hi ^ SW. 

^1 0°^ 90° ZHI #4. <y cqcq zj-oll 

&§■ ^ ^ $W\ °1 ^ -^11 0°°M 90° 

zhi tfl* a°i nq- 


=s| B+ISS- 0 |gsK )1 zf f+0011 cue ^fz®^ 

guas + swi 
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=H| §t)g 711^7 m OlgSfOi ^Z®4S| ft 


soil ZL^at- a°l 4 

zv ^ 4 |-+ 0 ^. l^Ej-lfl^ 

-§-^2i ja^l-i- 4 

Zt P(x, y), P'(x', 

Z §]-w! 

^ P'S] xSfife ^ P^l y2f 
ast 155^01 Ais £JL JfZ+r Httflol n S x '= - y 

Sl 3 p's) pq x^-asi- qs ^z 

tZES z/=xolcf. 

Zflc|l x=cos 0, y=sin 

(1) sin (^-+d^=y'=x=cos 6 

(2) cos {^ Jr ®) =x ' = — y= — sin d 

(3) tan (f+d)=K- = ~ — = -cot 6 

\2 ) y y 


« +W + 2MI fit*. 

S0| | (1) AVzi-^ai- sin 160°°) ft-§- W3 

sin 160°=sin (180°—20°) 

=sin 20° = 0.3420 

W8- °|-g-§M sin 160 ° 5) ft# 

sin 160° = 342020143325-•• 

°\ zf5)o1lA-1 HV-i r Hjs|.a| 

sin 160 ° 5) q= 0.3420 °|^i. 

(2) oj-g-^o] cos 1004° Z) a-ir 

cos 1004°=cos (90° X 11 + 14°) 

=sin 14°=0.2419 

^--§- ^l+>7l* cos 1004° Z] £ 4 . 

cos 1004° = 0.241921895599-•• 

°l 3M- ±^r zl-sjoflA] a>z^s|-^ 

cos 1004° S) ^ 0.2419 olt^. 



142 + 
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m\ || # zm oissioj =&\o\z\. 

(1) sin 140° (2) tan 335° 

M0| (I)sinl40°=sin(l80° —40°)=sin40° 

sin40' =0.6428°]-ELS 
sin 140°=0.6428 

(2) tan 335°=tan (360° - 25° )= tan (- 25°) 

= — tan 25° 

tan25" = 0.4663°]S.S 
tan 335° = -0.4663 


4 

442i 

sin 


40°' 


♦ 

0.6428 



4 

444 


tan 

25°' 



1 

0.4663 




9 (1)0.6428 (2)-0.4663 


J 


E3T1 16 q# Ahz|m^o| yy^ o^ 7||^7|fi ogsloj ti 

(1) sin 160° (2) cos 1004° (3) tan (- 301°) 




Ah. 


Ha 

L-2L 


21^-f 
► £*11 SHI 


4# M4. 

(1) sin 2 0°+sin 2 1°+sin 2 2° H-1- sin 2 89°+sin 2 90° 

(2) tan 2 1° x tan 2 2° x tan 2 3° x • • • x tan 2 88° x tan 2 89° 



m tMawi qm m. 

oiAh £°\ s|| 4 E 2 | feo|f 

0|CK 0| a^o| Olg^iOj A|Z| ^A|0i| 4# £0| ycml g 

£ Aio^ qEj-msa LtH, rn ^oil gsioiah <2013.e.27.) 


a) ^oi7> 7 h> ^ ^44 44^4 ^lt- 

^°14 7 R V 444 ^44 4444 
R3T4444 ROIO] 


roil ( 1 )sin(90°— 8) =cos 0°1— -5=- 

sin 2 0°+sin 2 l°+sin 2 2°H-bsin 2 90° 

= (sin 2 0°+sin 2 90°) + (sin 2 1°+sin 2 89°) 

H-b (sin 2 44°+sin 2 46°) + sin 2 45° 

= (sin 2 0°+cos 2 0°) + (sin 2 l°+cos 2 1°) 
4-b (sin 2 44°+cos 2 44°) + sin 2 45° 


(2) tan (90°— 6)=cot 9=- 


-o n 


tan 6 

tan 1° x tan 2° x tan 3° x • • • x tan 89° 
=tan 1° x tan 2° x ••• x tan 45° 

1 .... 1 .. 1 


tan 44° 
=tan 45° = 1 


tan 2° tan 1° 


es m\ 


I OlSSiOl o| 


§4 

402] S|CH, SR ZUH2| A|Zt* ^SH 

£ztS4» 'dm SW ©HSSfe CHI 


(3) °l-8-*H tan (-101°) 2] ^-44 

tan (—301°)=tan (360° x (-1) +59°) 

=tan 59° = 1.6643 

^^8- 4441- 4-§-44 tan (-301°)2) ^ 

Si'S 

tan (-301°) = 1.664279482350— 

4 41 4441 44 ofl X\ ub-irDSH 4 - 4-4 

4 tan (—301°)2] #1 4 l.6643<>lc|-. 

(1), (2), (3) <41 A) xvzv^si- 4144 ^©b 44414 
4:1 141 41441 4144 14 44414 41 
^ 4441 44414 4144 4:4 4H 4 4 $14. 


XRS* 7|27| 

rnn 2|E| SEH°| AhzlSh^oll cm AIS. 7hQ h 5| L |. 

E)L|j Ah7h3h^o| §S,hS|7l| 0|snsm, OH 

3444 131 712.71 rn 3014. 


414 4 $1711 ©mb 

g 0 || 7=395 cos X^- ?r ) + 483 (0<x<24) 

.(D 

(D cos (jj x I4 7r ) =1 

(i) ~x-^-7t = 0 < U nfl x=7-|^-(Al) 

(ii) -~x ——^r=4 x=20-|i-(Al) 

44^i 7X1 22^:4 20X1 22Hjr°11 ©114421 141 

359+ 483 = 878 (cm) 5. 7 )-xj- 

(2) cos(-ff-x--g-;r)=-l 

(i) -||-x—)nfl x=-j|-(xl) 

(ii) ^x--4 x=13-||-(xl) 

44X1 oxl 52^:4 13X1 52IH1 ©H444 
-395 + 483=88(cm)S 7}^- 44 . 

(3) 47l: 1344 


143 






































Ah7|*|-AiO| 


ME1® AIM =fi 

MM 


® 44t.4» ng44 aa® sai* sunn 

4 SMI 114. 


514 ■ tf#«2| £2|S 


1 .44444 fHMHM M44 ^ oVofl 

ai 4«- 44# 444 4444 ##4# 

4#4. 


if 4 ff®2| 0| sH 

Sfg ^3L • OpgOl y-OHZl 7lE|* XIS4 
off^oi tfo^iM ®®o| o|=M 4011 cut!' 
4444M 44LH3, 4|c||7|- 4# 4M« 44 
M 4* Aim S°m^i 4444* assfe 

4444 g|)°| °|D» 0|SH^7| 411 4014. 

1. 44#4 44# 4= 

( ~ sin 2xj m 0 ]HS °] 44 3)4171- 4 

44 sin 2x4 44 44171- 440): «>tp 
ZLH41 44444 444# Hhm 





01 HI 


Ah7h*h4tO| Ska. 
□ -i qt 1 a o 


• &m*m *§sm ae® #*» shuh m aw-. 

AnHOhA^ dJXHAI^ »§A|0| <^1 


E\x\y\ *! op5 °| 4# m^o| um/sOln, *H5 x|34 
°l Z|£71- xqq°tiJ CCH, op^oi tfORj- 7ia|M °f 

^-sin2xm£& 114. ^ M#01l a«K)f M4. (El, 
Opg^ UNOIW fiHStn, 571 sm 7hStH4.) 

1. opgoi yofti 7iB|7i S.m e|M sin 2x4 4# ^4 
0)71? 

2. opgoi yoKi 7-m m?t m|M Z|E.x°l m #4 
# 4* A1I4 MAh 


W-€-#4144 4 sin 2x=14- #°1 4*4 3-44 44#4 4444# ^444 

4444 4444444 ^4^4 444# °1#44 #4 4 44. 



01 


-Us 


*0| o^^*4-§-«Rr4il 

4# ^4 44 442/=sinx4 ms fl 
S4 q A d y=il 6, ^ o) xm7} 

#4# 4144. 



© 4444 4444 44 




4 g- 32 ) 4 - 44 44-S4- 44 y= 

4 34 p, P'41 ^ op, OP' 

4 444# 44 3-7]7f #4M 4144. 



sin 2x4 4# 144. 


(2) 4^4 cos x=y4 41# y=cos x4 3sflEt4- 44 


2 . sin 2x=l 

1 

=H| zlsHm mm E14SS oissm 441.471- MtfM 4 

44* § 4 SMI m. 

*o|| (1) 4414 sin x=—|-4 41# ?/=sin x4 3sflM 

4 44 y=~4 x4M44. 

MM# 3.4 oil4 3 

44 x4^M 

x=-L-k MM 

O 

11 

X — —^K 
O 

447-1 #4# 41# 

x=-^r MM x=-^-7r 



y =4q 3.44 x4-*44. 

MM4 34471 

3.44 x4-s# 

X = y MM X = ^y^ 

447-1 44# 4# 

x=-|- MM x=-|-^ 





144 41 



























































1 gratis M0H2-K (&, o<x<2 7t) 


2 ^ mO\2\. (Eh, 0<x<2 it) 

(Dtanx—/3=0 (2) 2cos.r—/3=0 


sin.r< y 4 3.717> nlx^o] 444^# 4444 4443 

443* 4&44S 32flsq- #3 €4 oj-g-^ ^ ^ 44. 


oilxll 


02 


S0| 0^£t«li«fe^ 

44 1144 ^-o] ^ y=C0Sx4 ZL 
^34 y=\^ 3^3] x 2 *S±r 

4, 4*°14. 


© 4344 °l-84fe 44 

44 ZL^3|- ^>1 4344 34 X= y 

3] ZL^ P, P'ofl ^ OP, 0P'<>1 
44343337144 4 7r °w- 


oTF 

~ L y=c osx 

444 444 44 ?/ = COSx3 ZL5flZ 
7f 3 4 </=y ^4 4443 34 x4 ; 4 bM (zt3 3 x4a) > y 




^1 4334. 


4-§-33 4434x3:3 3334. 


(2) 2 cos x—/3=0°M 

COSX=-y°l—4333 
y=COS x3 ZLeflS-Sj- 34 y =-y 3 

ZL33 x4*34. 



X—-§- X = - 7r u 7T 

6 6 

443 444 314 

X=y X=y-^ 


2 

=H| ZLStln EEfe B3SS 0|§5|0| 33344 Sff=l 3 
33§ g 4 54711 ©13. 

#o|| (l) tan x—/3=0°1] A 1 tan x=/3 3-5.5. 433 
3 314 y= tanx3 ZLefl53- 34 y=/33 ZL33 
X3--3-34. 



33 n3°lW zl33 x3-sfe x=y x=yr 

443 444 314 

X=y X=4^7t 


4/E/4/S 

® 33t. h 4* ^144 5#33 sm 3L£H“» OISSM 
444 

/(x)>£0|3 3314 f(x )°I ZtaHn7| 3-fd y=A:M3 
3^0|| SJb x33 St| 7|- 0| 5433 SHOILK 
/(x)<40|B 3335 /(x)°| ZLE-H—7|- 33 y=AMC|- 
OM^OII 24 x3°| S^|3h 0| 5g33 SHO|CK 

@ 33tf5* assfe 5433 mm 43SS o|§33 
4471 

011X11 020IIA1 B3S a 2 +5=l 0|0| w P( a> OP 

o| Z| xO|| C-H^hOl P(cos X f sin#), ^ < 2 =cosx, 6=sin x 

0|3. 333 COSX>y°| Sfe 51-id a=yMB 5#^0|| 
g P (a, 6)2| 3| xO|cK 
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Sfil ZLStls EENSS o|§5^ -yztUr 

m sasfe ^#^^1 m 4 swi tw. 


BH^B 




=±t| ZLaHn £Efe t^ISS 0ISSIO1 

:1 sasfe sw =?m 4 swi ew. 



0 < x<-f -|-Jr< x-< 2;r 



B# MCH2-K (B, 0<x< 2k) 

(1) sinx> — -^- 


(2) cosxC —- 


4 #01 ah (B, 0 < x < 2 n) 

(l)2sinx</2 


(2)/3tanx-l>0 


5 sinx<cosX011 cHsfoj B# MwCHI Belojaj-. (B, 0<x<2;r) 

(1) ^°1B. xiLtB y=sinx, y=cosxB 


;/« 














1 














r* 














0 

1 

7 

( 

r 2 

3 ! T 3 

_ 5 

' l (3 


7 

1 (3 

4 

" 3 

_ 3 

“ 2i 

_ 5 

:; 

11 

i _J] 

-it 2 

7T 

S 2 
f—1- 




























(2) ^ ZLBfl^ jiL^-i- ffrZL, 

(3) naflSoflA-l sinx<cosx-i- xi&B ^-tM- 


Ah JL^i Tl j. Tl 


! 2|A^f 

► £*11 SHI 


^ ^#^1# #01 ah (B, 0<x<27r) 

2cos 2 x+ (2 — /2^)cos x—/2<0 


-|-<x<-|-ife-|-;r<x<-|;r 


=HI zle||=* o|SS|oi s» 4 9in iW. 



(2) x=-^-, X=-|-;r (3) 0<x<-|- ife-|-;r<x<2jr 


A|2?j 7|27| 


axii °iei ssa §eh°i *ie 

* o|SSM S 4 Si?il Sh^| ^i|o|ch 

»0|| 2 cos 2 x+(2 — /2) cos x—J2<0 (0<x<27r) 

COS X — t ( —1</<1)H]-JL S]-Tg 

2/ 2 + (2—j2)t—J~2<0, -l<t<^~ (0<x<2tt) 

\<x<\k 


146 zii 

















































































sea 





© <yd|7Hih 5L£.HH 


(1) 45° 


(2) -420° 


(3)- 


(4) - 


2 €*1^ 6, 3.7]7]- A^ol 4 x^ 0 ] Jro] Z]ol^ © <g|“J^ ^ H u H 

, , , ¥*HS2| s°| 1J0|^ yo[ 


3 7^0^1 ^°1 1 4^- sin0, cos0, tantf^ ilM- A. 

a)(3,4) »(-!•#) 

(3) (-2, -1) (4) (l, -1) 


© *p_ra^ 

Ah^sh^oj go| 


4 ^^7]1- ^>JL, ZLHflSLt- 5}. 

(l)y=sin ( — 2x) (2)y=cos4x (3)y=tarH 


0 M74*h^O| zleh =fih 


5 ^ y oMm4-§-^§ 

('IN -v,— 1 


(#, 0<.r<2;r) 

(2) COSX=~~ 


© MZim^oi sks. 

sa*i4 


(4) sinx> — 


1 


(5) cosx<-^- 


(3) tanx= —1 
(6) tan,r> 1 


S/Et/S 7\s. 


3 

=S| £|°| ffl- *°| £|-fi7i ^0|*J SM^t 

Oil CHS ^zm42| S® 4 54711 thcK 

S0|| (1) sin(9=-|-, cos(9=-|-, tan#=-|- 

(2) sin <9=^, cos<9=—y, tan#= — /3 

(3) sin/9= —cos<9= —tan(9=-|- 

(4) sin $ = , cos <9= 4^-, tan/9= —1 

4 

=s| 4 h ^ h lf42.| ^7» zl&Hs*- nil 

4 54t|| shch 

So|| (1)^7]:^- 




^fil a|o|°| S7||* oisHsMI tW. 

n n 


*0|| (1) 45° = 45X 


180 


(2) -420°=(-420)x^- = —|* 



5 


(3) -!^=-f xl80 ° = 135 ° 

(4) —|-jr=—j|-xl80 o = -240° 

2 

=H| stSS- OISSICH ^LSHS2| s°| So|2| ^0» 
4 547HI ticK 

soil ^o|^l SL^ 6X -|^ = 4x 

^<>1*1-'fWN ^°14r -^X6 2 xJ-;r = 12;r 


=S| Ei?IS lEfe 7L£H“M 0|SS|CH 4^3^47 1 S3h£j 
3^' V§±|2| 8H* 4 547)1 smi. 

soil (l)o?=-|-ifex=-|-^ 

(2) x=^ 5.-C- X=-^7T (3)ar=-| -7T X=-^7T 

(4) 0 <X<-^rX 

b b 

(5) f<x<^ 

(6) -j< X <y -|*Z"< X<^Tt 


tJh 


II. -yzj S A 147 








































j/B/S 7IS 


1 

=a| #go| sjxisfe SJB4oil nHffl- 3ZH 
+li 4 °*M 44. 

Soil \6-6=2nn (B, n-& ^4 L ) 0 1^, 

O<0<7T o ].E.iil 6=-^r7Z 
o 


O —l nT 

4* +«■ + spi 44. 

son o<d<Y°]s.^ 

( 1 ) sin 0 +cos 0 =/ 2 °l ]4 

1+2 sin (9 cos 0= 2 , sin (9 cos 0 -7 
,„ u /j 1 1 sin 6 cos 6 

(2) tan " + ^y = ^y + ita<r 

«_ 1 _ =2 

sin 0 cos 6 


=si 444+4 44# o|§44 4§ wt I 
Si + 2MI 44. 

S0|| (1) sin (7r+0) + cos ^-|- 7r +^ 

= —sin 0 +sin 0=0 

(2) sin f-^-+0^=cos 0, sin (7r+0) = — sin0, 


78 

jgg 7 'g I 


[«H9p.a 


1 3## 3-^o\)A\ ZV 03} ^3}- 400} ^ 0 } ^+1 

0^ 3.71# ##0}#. (#, 0 <6<n) 


© QJHJZfUh 3i u j 


2 sin( 9 +cos( 9 =/ 2 < ^ 41 , ^-§-^^1 ^ o< 0 <z 

1 


( 2 ) tan ( 9 + 


tan# 


(1) sin 6 cos 8 

(1) sin(7r+(9) +cos^J-;r+#j 


4 33# y=a COS &r^l 

3Hfl3l- 14 ## 3W. 4^ 

OS, a>o, 6>o) 


5 th4^=tan(y.x+7r)°l #7]# ##3, 32flit# 3^#. 


6 33# #o]7)- 1 m?l Al-tJ-Bll- o]^# 

#4 3<#3S 1 # o] +l-r}-e}o} -#oj 

A m7|- 3 </,< 3o]^ «*!?! a)-4e)7)- o] = 

fc z)-ej 371* 0Efca ■* nfl, 02J ■g^l* *SM=h 


■+#)+sin 5 

(t'+ 9 ) 

y\ 

2 

y=ocos bx 


\ ^ / \ 


\ 2 / | \ 

/ 0 

\ / 7T \ X 

-2 



0 Ap-W+ 

444+ A ^ 0 |o| aj7j| 


0 # 74 ^ 4,01 naHSSh 


© M7W4.0I ZLEHHfih 



0 MThm^OI ZLEH = 2h 

4 s 


0 Ah7JOJ-^0| ffl-.fi. 


sin ( + 9j = — cos 0 

sin 2 0+sin 2 {^- + 0 )+sin 2 ( n+6) + sin 2 (- -|-7r + 6 
=sin 2 0 +cos 2 0 +(—sin 0) 2 +(—cos 0) 2 =2 


=fi| y=a cos bx g4 ZLaH = °| 44S 0|g44 444 * 

+4 + 2MI 5iP. 

#o|| %i#o} nsflno} 3]^}## 31##o] 44 2, -2 

°l2-3 a— ±2°]JL t +7]7 } ^o] 0.3 ^=±2014. 

«>0, 0>O°lH3 o = 2, 6 = 2 


=a| 42IM4+4 44« +3iJi, ZLaHa* =m + 2PI 
ti4. 


Soil f(x) =tan ~-(x+2n)^3- 44 
/(x)=tanj-^-(x+27r)+;r =tan-|-(.r+4;r)=/(.r+2;r) 

444 z/=tan^-|- r + 7r )4 +7}: 2 jt 



6 

=hi s*n* mm + 44 44. 

Soil 6=cos-|- 0 l-5-.3 ^<cos-rj-<^ 

67} ^ 40 }o S 3<|-<3 f<9<f 
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[sHl p.205] 



1 



-§-^b°l-fe- # 114 30^41 1! #o)A) o>^ 6 Al 10-nr°)l 
^ J^B) o^ofl ! 

4)44 -5-2]?! xl^a^l 4* 

##41 ^H5}. 

(1) 47)14 14#! 5|!4 ZJ-S] 3.711- 1 

(2) +17)14 gh£4#! 5)113.7)1 331 
331111. 


© QJdjThUh 331 


2 £41 4)# Hill x 2 — ax— <z 2 =0l 11°1 sin(9, cos(91 D, H a 0 HH 

111311111 


3 


3H 35)1 H im^o))A) Ho) o>l 1 
11 37)111 fff y5l3 H- ufl, H ##41 11 
11. 

(1) sinl+sin 2 /?l H1111 

(2) sin (or■— £) § 2a 41 H HH3 HD 11 



0 *rni°i 3 eh= fih 


4 311 31111 H ?/=sin -jz4 3B))3 

1 xl33 #5)11 311 111^ ABCD 
11^13 11. BC=2l 1, 111!) 
ABCD1 Dt 1111 



111-1 111 10 ml 1D1 -#) 7lH 
14HH 11 ml 11 11 11 HI 7) 
133 11 311 1 111 111 113 

3 #3 11. H7)- lo) 7)11-13 1 a> 

4 # 4, HI 11 14H11 16 m 11! 
11 Sfe#£ 1 11^-1111. 

(1, 111 11 111! 10)7)-10 m! n 



1111113X5111.) 


0 ii!^o| ^.a. 


Soil (1) sinl+sin 2 # 

=sin 2 +sin 2 (90 0 —) 
=sin 2 ff+cos 2 a'=l 
(2) sin (a—/3) =sin{< 2 — (90°—«)) 
=sin {2a— 90°) 

= —sin (90°—2 a) 
= —cos(—2 a) 

= — cos 2a 


4 

#2| 11*44 3S||3* #§*!■ 4 OI7II til 
S0|| y=sin-|-xl 37)3. ^A=8°)H3 

T 

z/=sin-|®r4 3ef|3l,rlo] 14* H 

13 11 A) otoj 4 o)l. 

3 BC = 2o)H3 H B, C4 13# 11 

( b, 0), (b+2, 0)33^3! b=1 

411 B(l, 0),C(3, 0)o|H3 a(i, 
141^ ABCD4 ^o]^ 2 x^ =/2 


5 


s/e/a 

1 

#31 3*011 gfe Util# *ti 1 Si All 44. 
S0|| (1) 360° X 6 + 30° X 8 = 2400° 

(2) 30° x 6 + 0.5° x 40 = 200° =-^-jt 

2 

#31 1114 Ai0|°| #7|» *§# 1 Si All til 

soil °1HH4 5-1 41*4 141 441 


siru9+cos<9=<2°1]+| 1+2 sin 9 cos 0=a 2 . ® 

sin# cos 6=—a 2 .(D 

®, ©« assn *>a 0 =*^ 


3 

#si #1*44 11* **W + Si All til. 


#31 11* #4* smtt + Si a|| til. 

son 15! 11 14 51* 4* 44#-oi x)!i 

3g«5*4 AH4- 7)^33 41 HH Hi 11 #1 
y m# 2/=10sin-|-^i+ll 

lOsin+ri+11 + 16 (0<i<3)°flA-] sin-|-^i>-|- 

14) ^nt=xS. #3! 0<x<2^o]ji y=sinxl V = \ 

1 3131 4*114. 



414 A<i<JLo)33 H 4 HI A) i 6 m 

111 *41 ll *1 SMI 14. 


1.111+ 149 









































AJ-7|3h^iO| n|g 


iV&m A|5f5hDl 


OIB S3S0||A.-fe 4# LHS« *1Etw. 

® 444451 oishswi m. 

© 44444 ^ghg ^Sh 4 01711 tw. 

© A1°ltf44 ^Al-ollf4» □ 144 4 2411 ©h 
4. 



>U-7l-ol-^iO] □]*!_ 




±E1SS 

*|£ LHS 

01 44S44 


5444 

^zt®4“2| 

02 44S44 

44 

^2t®4“2| 451 

lim ©Hill o| ^ 

x—0 X 

03 Ai°J^4£i 

3AP2JS44 

□ |g 

A10JH44 3A1°JH4o| 

1 L±- S —1 bd 

#&S 42J 44 ^Al| 


S> 



SAfoitf^oi gog L^ ^ SW. 

7141 *Hfe ^Hfe §71 §011Ai H^og Xii^gC}, S§1 A( 

m s&s&l ^sifecti, o] sm *m og 

§^os i&wm l^fe ma\c\ Z|7| r}# £§g ?m nfl 

m ^smsstowi ^ 

HI* 0l§ejOl ^Al* f?Hr %m * 4 $fe 0]Bim # ° 

ojMxjnflgolul-. 

19A1171 S 4«W ^HjOll(Fourier, J. B. J. ; 1768-1830)§ Oj-^H] 

§^0]S1-H ZL^O] ^71510151-^ « 7H O] A]q]^ J£§ SA\m^ W°£ ±E« 4 &Hfe M 

m h h«. ¥Hm oi o \mm ms. 7 ^ am«-4 

l^g 4 m. 


m M 
CuUV 


713-Sls. lH)sfe ^ 





; .V 



aav»«a*w«iw»*sisst<>tja4. ?&* 

A(e!S4S>t SAI?!S4£ Wfe o(a| ±E|°| n(go| S (l(o| 

L(EH 4 5 mw 


1- ZIL 
— H 


-5]-jI 


sfe^l, 444 444: 11314 44-£ 444 4444 
si 4 44 . 444 ^7l^ x(*j ^X o V 

# 44, *114471 AflS^ A>^^- ^-§©1-71 4*1144 § 

4444 gUflo] l^XjojtF O] AVZ]-^-^ 

^1 4S^4, 44444 §fl §S1 7^# A]5L<5(JI O] 

* °l-§-©H *1-21444- SA>o]^oj ^ 

4 AHA©!©. 


4?l 7|64 4?l 44 




44 44 

1. 4 - 44451 4 
^441- °}m 

A o V 

4-4444 4444# °l-§-44 4 4 
44 444 44 3.7] 44 4aW ©fl 


44 4 44. 

7?. 

4 V 4444 44441 4144 44 

(5~ 

444 41444 44. 


©1 

4 V 4444 4444144 4 44. 


44 7|S 

44 44 

2 . 4 V 4444 
441 44 4 
44. 

4 

lim -^^ = 11 ^11©M 4-4444 

441444 44. 

1 

lim i^n ^ Vo1 m ®° ] 

x—o 1 —sin x 

44144 4 Sfe 444 4-4444 
441444 44. 

©1 

asflsi- ii 4 - 4440 ] 

1444 44. 

3. Afti^s?! a 

AK1441 D 11 
44 44. 

4 

A14444 SA>o]*V^l- n] ^JL, 3 

4414^4 4 44. 

1 

444 44*ti, 4, ©K 14 4 ^ 4 . 
°11©H 4-44414^ 4 44. 

©1 

y=sin.r 42 /=cos.r# 4444 44. 
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"Eg i 


01 


5&SS y°l + £ 
A(x h yi), B(x 2 , % 
©oiy Tiaift- 
AB=Hx2-Xi) 2 - 

014 . 


Ah74«h^O| 


• yy°!+°| 5 ®Se» 0|sH*th 

AHf0fA6| CHA1IWE|5h °0|0nt ? 


-UJ74 <*7| 



ir %* 


zm s® oisskx #1011 ssioi s*k 


a 


1. sin 50° cos 20°+cos 50° sin 20°y itS 

Am 

20° 

50° 

70° 

MXt 

sin 8 

0.3420 

0.7660 

0.9397 

2 . 1 y iyy S in7o°y it# uRsiy m+i 

cos 8 

0.9397 

0.6428 

0.3420 


¥ 4 «, #Wr# °1^H 4 a+0, a-09\ #zTO4=# 

W. 

1 A a, m W 

3-^ik Z>z> A, B^JL ^ 

A(cos or, sin a ), B(cos /?, sin /?) 
o]jl, ^ 7] s] l+H yy-y 

AB 2 = (cos /S—cos tf) 2 + (sin /?—sin af 
=2—2(cos a cos /J+sin <2 sin 0) 

0 1^. M €3 01- A0AB1 -£*>1 ^^Sj- 

^ ^ B1 ^ D(l, 0)A5. y^jL, 3 A! 3 CS. <>1 
ZL y-ilC (cos (#—/?), sin(ff—£))£}- 
45M ^ ^ A\o]*\ 7(51 ^0)1 o^y 

CD 2 ={cos(< 2 — 0) — 1} 2 +Sin 2 (ff— 0) 

=2—2cos (a—0) 

°n. 



Ah74^0| DIAIJ^ai 


AHS 4£ gom 712 


• 5J 2.1 (addition theorem) 


it/m/xi/fi 


/(xl^X 0 !! tf|o|y Xl , x 2 7 } yy 

S] ^yyy nfl 

/(x!+x 2 ) =/(xJ +/(x 2 ) 

71- U^y. ^-SlM- 2Aj-0]%V^_ 

Ib4ay4^ -H £! AVZI-^-^ 
sin (50° + 20°) =sin 50°+sin 20° 
y !! -§+W ya^xj 


if? tt§y o|sH 

tt^ • -yytt+a» o|gyy tfos 14 

Eiy you met yytt+y as +§iy 

ay A1°IH42| oil^sH M7| y*t 

yo|y. 


4:EiS X|E ^R 

© yyy+y 

oisHsln 

-, 0|* 

«§3iy 

Ah7h3h>^ 

l=l — 1 nT 

y 

i® Am a yy yy. 




© ! 

Ah^h3t^O| 3hAH^ 
□ — 1 nT—1 bd 0 S 

oisH^m 

, 0|» 


Ah7h3h>^ 
1=1 — 1 1=1 

y 

^19!^ ^I^ h , 

» yy 

+ yy ety. 


2+ 

■ y^yy ^ys 






1. sin(tf+/?)y sin < 2 +sin /S-g- !!yx] StS-l X ]S. 

tty. 

2. yyyy yt- f«M yyyyy 

yay tt a -§-y# imy-y yy. 

3. y-zt-y-yy y!«H 30°, 45°, 60°, 90° 

yy yy yyy-y yy yy n?t yyyyy yy 
©it © ©!! yy yy. 


1. sin 50° cos 20°+cos 50° sin 20° 

= 0.7660 X 0.9397 + 0.6428 X 0.3420 
= 0.9396478 

°l-ELii. sin 50° cos 20°+cos 50° sin 20 °y it! y 

0.9396yy. 

2. sin 70° = 0.9397°]-ELS. sin 70° y it! 

sin 50° cos 20°+cos 50° sin 20° y itl iy. 

^°ii y yy yy yyyyi yyy ayi «h*stty. 
71 °i!! yyy©a°u yy- y© yyyyy it! ± 
£3 yy yyy yyyy yiyy ityy yyy y 
yy ity- ayi a iti yyyy yy°ny 

+yy Axf7> yA^i- 7 i nflgo)^ oiy^t 

yy !yy yyyy yyy yyyy yyyy !! 
y xtyys y-y-yyy it! ayyy n iy# yy 
yi a+y yy. 
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SS sH-M 

O cos tf) = COS |-|-+(— «)J 

= —sin ( —a) =sin a 
sin Q')= s in |-|-+(—a)J 

=cos (—ff)=cos a 
© cos (— y9)=cos /? 
sin (— /?) = — sin /? 

© °1 
-§-*1-31^ °H tb i 

-b ^ 

ofll- #3, 

15° = 45°-30° 

75° = 45° + 30° 

105° = 60° + 45° 


«sin(- i S) = -sin/? 
cos(—y?)=cos yS 


olttfl AB 2 =CD 2 o]hs 

2 —2cos(ff —/3)=2 — 2(cos<3' cos/3+sin<2 sin/3) 

*lJL, O] t§e ]^]- 1 51 t^g-o] Agr|-erJ-cj- 

COs(<2 —/3)=COS<2 COS/3 + sin<2 sin/3 .(1) 

i^KD^r A a, /H ^x\6\) 

cos(< 2 +yS) = cos <2 cos(—/3)+sin<2 sin(—yff) 

=cosa cos yff—sin <2 sin/5 

7>^W. 


tb^i sin0=cos^-^-—0|°]£S 

sin(ar+0) =cos{ y - (<2+/3) j 


=sin <2 cos/?+cos <2 sin/3 
ojJL, o] Zi^g- t§e ]^]- 1 51 t)-g-o] 

sin (ar+yff) =sin <2 cos/3+costf sin/3 
atbCD^lAi /3 -iff# 

@ sin(<2 — yff)=sin<2 COS (— yff) + COS<2 sin(—yff) 

=sin <2 cos/3—cos# sin/3 

7>^W. 


°14 V 4- 4-5-^b °11- Abo]^fibSAb^l^r^ ^Tg^sJ-jj. 


0 SAi°!ti^o| 5bS§£| 

(1) sin(ff+yS)=sinff cos/?+cosff sin/? 
sin(a—/?)=sina cosyS—coso 1 sin/? 

(2) cos(ff+/3)=cos« cos /?—sin a sin/? 
cos(ct—0)=cosa cos/?+sinff sin/? 

I M7| sin 75°=sin (45° + 30°) = sin 45° cos 30°+cos 45° sin 30° 

/2 J3_,J2_ 1 _ /6+/2 
“ 2 ' 2 + 2 ' 2 “ 4 


X|/E/*i/S 

1. a, M Hb °J°| 0j|Zt0|H ff+/?7|- 0)|Zt°l g^2J- SZftJ 

4bo) ggffl 4 21® 


c 



(1) sin (ff+y?)=PM .® 

3 P0)|A) OBCHI i-HS ®£)£J N, £ N0)|A) OA, 
PM0)| LHS 4-idPI US z|2| Q, Ram siS 
sin (<3’+/S)=PM=MR+RP 

=QN+RP .© 


ngqi zRPN = zQON=a o |s.^ 


QN=ON-sin ff=sin a cos y? .© 

RP=NP-cos ff=cos a sin /? .@ 

®, ©, ©, @0||A| 


sin (a'+y?)=sina , cos/?+cosa'sin/? 
(2) cos («+/?) =OM=OQ—MQ 


=OQ—RN © 

OQ=ON-cos ff=cos a cos /? © 

RN=PN-sin ff=sin a sin /? © 

©, ©, ®0)|Ai 


cos (ff+y?)=cos cos y?—sin a sin/? 
ar+M 

sin (ff+y?)=sin [n — (a+y?)} 

=PM=PR+RM=PR+NQ 
cos (a+i S)=cos {tf—(«+/?)} 

=OM=MQ—OQ=RN—OQ 

°S¥E| £|2|- SSH 4 s 21® 
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EEJ 1 q# zm ^sloiaK 


(1) sin 15° (2) cos 105° (3) cos 15° 


0 tan(—/?) = — tan/5 


4S 

tan( g +/i) = sin(g+g) 
°1 ^4 


r °l-§-4£ 4§-°l X ^W. 

sing cos/3+ 008(2 sin/9 
cos a cos /3—sin a sin /3 


cos(g+/3) 

r S#cosg cos/3(cos ol cos/3 + 0)S 441 
sing ^ sin/3 

tan (g+/3) = - 


tang+tan/3 


1 — 


sing sin/3 1—tang tan/3 
cosg cos/3 


°14 4, 4§-°l 


, / . 0 n tang+tan/3 

tan(g+/3) = -— --— q- 

1—tang tan/3 

© at>(3)o|lAi 0 rflAioj] - m tflo 1 *^ 

tang—tan/3 


tan (g—/3) = 


1+tang tan/3 




°W-§r 443 4#4 °11- 491^444 w . 


© 


e^esH^oi cj^jgEl 


(1)tan(g+/S) : 


(2) tan {a—0) 


tang+tan/3 
1—tang tan/3 
tang—tan /? 
1+tang tan/3 


I £71 


tan 15°=tan (45°—30°) = 


tan 45° — tan 30° 
l+tan45°tan 30° 


= 2-/3 


E3H 2 ^ 44U44 St* 4444. 

(1) tan 75° 


(2) tan 105° 




|§ = 

sH s 


©tan (>-/?) ofl tflo} r^jzj. ^-o] 

tan (a—fj) 

_ sin (a—13) 
cos (<2 —/?) 

_ sin <2 cos /? — cos <2 sin /? 
cos <2 cos /?+sin a sin /? 
sin a cos /? cos <2 sin /? 

COS (2 COS /? COS <2 COS /? 

cos a cos # | sin a sin /? 

COS <2 COS /? COS (2 COS /? 

tan < 2 —tan/? 

1+tan <2 tan /? 


1 

Sfil a^i^ sA)°itt£°| S-aSaW oigsid A)°Jtf 

2 

= ±t| Eh^ESh^O) g-MjgBll- 0|g5)0l Eh^ESh^O) 

+4 a* +W + S/211 thcK 

+W + 9M tW. 

S0|| (1) sin 15°=sin (45°—30°) 

S0|| (1) tan 75°=tan (45°+30°) 

= sin 45° cos 30°—cos 45°sin 30° 

tan 45°+tan 30° 

_ /2 „ /3 /2 w 1 _ /6-/2 

1—tan 45° tan 30° 

2 2 2 2 4 

i + H 

(2) cos 105° = cos (60°+ 45°) 

“i-ixiA 

3 

=cos 60° cos 45° — sin 60°sin 45° 

_ 1 „ /2 /3 w /2 _ /2-/6 

3 + /3 

2 2 2 2 4 

3-/3 

(3) cos 15°= cos (45° —30°) 

=2+/3 

=cos 45° cos 30°+sin 45°sin 30° 

(2) tan 105°=tan (60°+ 45°) 

_ /2 x , /3 /2 w 1 _ /6+/2 

tan 60°+tan 45° 

2 2 2 2 4 

1—tan 60°tan 45° 


/3+1 


1-/3X1 


= -2-/3 
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7K2. 


+ ; 


Eh ^ pi7)1 cl 


Wl SW. 


loll 0<a<f, f<^<^ 


cos a>0, sin #>0 p]-E..hL 
cos a 


r=y 1-sin 2 a =Jl-(V) = 


/3 


sm 


$=yi— cos 2 ^ =Ji —(—|- 


2/2 


t+a]® tan a= ^~, ta n /?= —2/2 

(1) sin (or—/?) =sin <2 cos /?—cos <2 sin /? 

1.,/ 1\ /3 2/2 


2 \ 3 

- 1 - 2/6 


(2) cos (< 2 +/?) =cos <2 cos /?—sin <2 sin /? 

[ x(-l> 

-/3—2/2 




(3) tan (a—fi) 


^-(-2/2) 


1 + J y x (-2/2) 


tan < 2 —tan /? 

1+tan <2 tan /? 

. —9/3—8/2 



4 

Sfil Ahzish^oi OISSIOI ^ AjAjoi o|=fe Oil 


SS sHs 

O 3S 7l^-7l7j- z>z> m, ^ 3*1 / f /'oj 

°l^r 43 3.7] ci-g-21- ^ 4. 


43 37 » +H 4 017)1 §) L ) i 
gO|| 2x-z/+l = 0°M z/=2x+l 
X — 3z/ + 2 = 0°flAi y=yX+-|- 
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514. 



m-^m/ 

1 + mm' 

o]i mm'=-l°}^. 0=90°°] 4. 


4 21^0] <$o) H o >^ 

°14tt 43 3711- zvzv a, /?4 
1 ^ tan x=2, tan 0=-|- 
- 2]7Hol o)lz]-o] 37] 

-a- 0e|-3 44 (9=ff-/So]H5. 
tan 0=tan {a—ft) 

. tan g—tan ft 

1+tan <2 tan /? 

2 -— 4 

=- V = + = l°]3.£. 0 = 45° 

1 + 2X 1 I 
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AnK^AOl OhMOISh °CHO|"lh? 
□ -1 □ T-l HO 1 l! t A L. I • 


EH^L Shi c{£ g#E| n^Hf 0\gg\O\ All 

i/=sin,r, i/=cos.r, i/=sin.r+cos.r 

2| mHS* ^ 50 |lK SMfll ifflol MAh 



1. Ail a^o| 2^y\y[ A}M ^gA| t|°]S|0| MAh 

2. 114-;/=sinx+cosx°J <z2-h.HI th ttH, y=asinx°\ ZZEH+t# xg—I § 

|HO|§S[ ZLEj}M2h y =sin x+cos x ° | ZLE||S7h 4 3feA| MAh 

3. «ISea2jaO|| mW sinx+cosx=<zsin(x+a)7h £1® 4* SfeA| iiS|0| MAh 


asin#+6cosi9 (a=f= 0, b=b0) 
rsin(0+a) (r>0, 0<ar<2;r) 

°) #S M-b}©H ma>. 

(f S^H}- 4°1 4H 3 P(a, 6)1- # 

ul, 0P7> o]s^ ZK§- a^JL 

W=U 2 +b 2 °]B^ 

_ b _ a 


i 2 +b 2 


r+6 2 


°1^. 4^1 


,b ) 



«sin<9+6cos<9=/# 2 +6 2 ( 


- sin<9+- 


- cos (9 


U 2 +b 2 U 2 +b 2 

=V« 2 +6 2 (cos<ar sinfl+sinff cos#) 
=/a 2 +6 2 sin(0+a) 

°12}- 1°1 a sin 9+b cos 6 (a+0 , 6^0)1 rsin(0+ff) (r>0)^ IS ^^s}- 





sH s 


O a sin 0+b cos #2} ih 0 }}*! a , 6-2} -r-^ 7 i 
i^-i-jzh ^ tfflofls r sin (0+©2} 

’SW® $w. 

® a>0, 6>0 
©<z>0, b <0 
® «<0, 6>0 
®«<0, b< 0 

°l tI H S 

®^ nfl, A 1 U A }-g-'S 2 } z> 

nfl, 7 il4Ah^2} Z> 

© <H nfl, a|} 2 A}-*Lb|°} z]-, 
nfl, 7 il3Ah^2} zv 
1 © E h\S c h. 


lf+ *^2| 0|sH 



A|/M/Ai/S 

h^2| M7H^ AIM 


sg =h • </=sinx, y=c osx, </=sin x+cos x2} g7| 
2} 2|5S&§ SifSIl MM, sin x+cos x» 8©|-o| Amm 

+M fiSlb 4 5JbA| SfohM7| ?}§} ttgoich. 

1. Afl th^2| S 7 lfe -S-S 2^0]tg 


1. a sin 9+b sin 6 $°| 3gO||M tfg* 0|g8K>1 Hlg^Sl 
g 3g?h gg ^gthch 
aam o| ggo||g sin em gHth°M ^Z|«h0| 

(a+b) sin 69\ m nm 4 sms ©ml 


2. y=a sin x2| g7}g 27r°} M 2]55^!: 0 ] a°]tf. n}-B}-A-} 
y=a sin x# x#2] u J-fZS 
y=sin x+cos x2} M5flS2]- 4 aI 1 ^. 

3.2-2} ^2h°}l A 1 y=asinx2} neflS-l- x#2} 'D^o. 
S. —^^ol^h^y=sin x+cos x2} lieflS 
2h ^^^lr}-M §h A K 215}^ Mg- x^l cfl^l-o.} 
a sin (x+x) =sin x+cos x7\ ^^thc}-. 


2. a sin 6^+b cos d 2 {6^6 2 ) g°| 3gO||M ff-^S 0|g8} 
0} 7||-ysha|fe 3^7} gg ^gthch 
Mam 0 | ggoiig e 2 o\ z}o| AiM c}5SM 4 h ^lf 
+2| 9-agai* oigtt g fflch. 

CL}a}A} Ahz|Sh^o| fj-^s SI- [£(|0)|^ sinI i^ C 0 S o| z}0)| 

g°ia}M^ 5hch 


lfM| gz}}S y=/2^sin x2} nsfl+f xg2} 

—j?hn 3 S' s 5°l-o-^}-’S y =sin x + cos x2| zlh)}M.2}- 
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o ^ Vo i 3 

P(b, a) 1- ^-JI x^-S] <#3] U 0 V ^^ OP 
7> °1^-Pr 2M- a^IL sl-xf. 




• I7W ~‘~' 17+W cos "J 

= [a r +b i (sin a sin 0 +cos a cos 0) 
= /7+Fcos (0—a) 



^ai 


AhZ? hoK^.01 ol-^. o h AH o h 

□ —l nT—I td5 bOE 


^ 0| 7 J| 3 


711 SW. 



I0|| (1) J2.^ Si¬ 

am’S ^ P(-i, D# 

OP=;(-l) 2 +l 2 =/2 

1 . 1 

cos < 2 =—sin a=-j=- 
(2 ’ /2 

olHS < 2 =-^ 

4 

—sin (9+cos 0=j2^— -J=- sin (9+ -i- cos 0 


=(2 \cos -|-/T sin 6 +sin cos 6 


-(2 sin (#+-|-7rj 


(2) -2.^ ^t°] afaigttl ^ 

°il 3 P(l, -/3)-g-3\°iS 
OP = A 2 +(-/3) 2 =2 


cos sin or= - 


°]-EL^- a——K 


/3 

2 



sin 5—/3 cos 0=2^-|-sin cos 6 


= 2( cos J-7T sin <9+sin J-7r cos 6 


— 2 sin 
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49*/=/3sinj;+cosarS| £|5t!99 499, 99# 99 ^olOial-. 


mo\ y(/3) * 1 2 +i 2 =2ois.s 

y=<[ 3sin j;+cosx= 2^-^- sinx+ -|- cosxj 


0 


/3 x 


=2sm(x+f) 

-2<2sin(^ + y)<2olo S o] ^fi| 491492, 4949 -2<>li}. 

^y=/3sinx—cosx9 ZL5flsmy=2sinx9 zz. 2 fl 3 .-i-x99 ^Vsj z Zg. — -^99 
94—3. ^71-fe- 2nAA. 

0 449: 2, 494: -2, ^7]: 2?r 


6 t.99 45844 4a 

(l)y=—sinx—cosx 


M# 99 9-5(014. 

(2) y = — sin x:+/3 cos x 





ssi 4€4*iwi mw 4#&sim94 m. 

Ais 4# 9 ^99 4#o| °H_ra Ais 4401 4014 ^a|°| H7|4 #4 ^yo|7f 
44. 4 99 ° | nmo| 4444 nm4 H?fo| SS4. 4 9011 142.9 A-m 
4 # 4 99° I nmo| 

y=3sinl207rtf, y=4cosl20^ 

4 m HU, 9# #§o|| 9999. 

( 1 ) rn 944 4444 444r 944 4^9 4444 444, 444 4444. 

( 2 ) (1)4 ^4^1- 444 ^9* 4994 9 . 4:9 4444 494, 944 44 

944 


j ^ ^ n 


(2) y(-l) 2 +(/3) 2 = 2olH5. 

y— —sin x +/3 cos x 

= 2^—i^sin xJr ^Y~ cos ^ 


= 2(cos -|-;r sin x+sin -|-/r cos x 


= 2 sin (x + y7T 


-2<2sin^+y7rj<2olH^ oj 

IE y— —sin x + /3 cos x$\ 
y — 2 sin x-^] x^$\ 'Q'^fSLsL 

-J-7T99 ^o m*> 99-H.9 ^7m 
2 jt94. 


es BU1I 


^fil tfzra-^Sl &8S OISSM Ahzish^o) 4|5(j^ 2| 

99, 97 » 9W 4 SMI thcK 

soil (l)y( — 1 ) 2 +(- 1 ) 2 =/ 2 o 1 H S 
y=j2^— -=- sin X— -^=- cos x 

=/2(cos Zr sin x+sin -j-jt cos x 


=/2 sin (x+-|-7t 


-/2</2sin(^x+^j</2o|S.5. 9 4^} 

49/2, 494£ -/294. 

n. z/= — sin x—cos x4 ZLefl-5-^- y=(2 sin x$\ 


nefl =1- x#9 99^-S 
9£S 94^ 2*9 4. 


4-4# ^994 4 


=s| 99199 fj-^g oigsioj ^ Aa|7i ®f99oi M-b|- 
Lfe 4iB|2| e®°| 99194 3£9, 47» 39n, 0 ® 


£94 o|gsio| S|ojl 


-1-^ tlA, 

\ ± 9J74 3| 


Til tW. 


;0|| (1) 3 sin 120/r/ + 4 cos 1207r/=5 sin ( 1207 T/ + 4 ) 

Zb, cos cn = -^~ sin a—\. 0 <a<^r 
5 ’ 5 ’ 2 

444 4^599 5, 4949 -5, ^7m-i-94. 
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T 7 

T 7 



f 
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z/=3 sin 1 

^0^/94 cos: 
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©Al°Jll4, 3Al°ltl4, =Lgl§ 

an 4 2i?ii ew. 

© lim® 1I I© = ioi* oi-n 0® OlSsj-Oj 0j£) 

*—o x 

y\n S4S4^i 4i® ©n 4 9iA ew. 


24 ■ !^&o| oo| S 

1. lim^^ = l^ #4^4 

x—0 X 

©^7l A}o]^- 

44 2A]-0]^-4^ -frHSfelfl 

7l^7> 5]fe #.9.tt ^h.§1 

°1*||*^ X]£tk© 

2. lim S * n X = 1 °I|a-] z]-x-S] 4414- s]-cl < y: 

.z^O X 

SH -fr^Wl 44. 



U4 *ms>| o|sH 

US ^a*^2| 3.71 07|- <HS SWI fi&0| 7MSIS ffH 
AHZIS^O) ao| <H0 SMI S&0| 7^*14 5!* Sfojsl- 
Oj £2tS42| 4SS 0|snsf7| $ie *=0|LK 


2. ‘x —- ail CCH /(x) — > «'0)|A| x —■- a’4 x7|- a4 c|-s 
S® 7^|gAi a Oil Sli|0| 7MS|*|4 5°£ x4a0|CK 
2BM /(x) — a± f{x)7\ 44 &0| USS a ffOll 
SfflOl 7ffl$]*fe 4°^ 0|[£H0||b /(x)7|- aft St°S 

THU 4a Siftoii AisthcK 


1 . 6 


7 ol 


4 


sin 6= 
cos 6= 


sin a 


sin a __ 

OP _ 1 

cos a _ cos a 

OP ““ 1 


=sin a 


=cos a 


XI/2/4/S 


1. ■□|S|SI’4 ^0| S42I 4SS mtm §°I44 44 

2§t|H 4§0||A|fe 0 = A| 0144. 4BW 4S0IIAI4 

40 | ‘?h°jo| 7p;^xjcK’ 44 ass a®sw 444° 
s oisHft 4 SiaS- AisthcK 
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ftfil 44S44 4SS 4H 


1 3 <? I 7 J| 3| 


7ii m. 


r0| | (1) lim sin x=sin -^= J ^- 

*-f 4 2 


(2) lim cos x=cos 4=0 

,_' T 2 


(3) lim tan x=tan -§-=/3 

r _u 
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(1) lim sinx (2) lim cosx (3) lim tanx 


oil XII 

= Ba !L m f 


0 -5- flol 142^1 g 

S0| cos 2 x=l—sin 2 4 x=(l+sinx) (1—sinx)°l-HJEL 


7:1 £ES SH°| SS SSSK4 

etaew. 

lim COS X = lim (l+sinx) = l+sin 4 =2 
x^f 1-sini x .« 2 

a 2 

J 

SSI 2 

mm ?5|0jai. 



(1) lim ^ %x (2) lim stox-™** 

x 1—cosx x ^f 1—tan x 


«i m Q2 

miak lim x sin — # ^P-sK^E-h 

0 X 


6*. /?= #91 UN, aoil 7l;;lg 
3.B x°| aoil CHSK4 

/(x)</z(x)<ff(x)0|n 
a=/90|3 lim/z(x)=a 

®0| x^O^ nfl, 0< |sin-^| <1°1-H^. 

0< |xsin-^-1 = |x| ■ |sin-^-1 < |x| 

lim |x| =0°lHS lim jxsin-^ | =0 

a o 

J 

tt|-Hl-^i lim x sin — = 0 

j:— 0 X 

SSI 3 

mm ^kxek 



(1) lim S * n — (2) lim x 2 cos — 

■*—°° x o x 



A^m^oi S |qg oigsw ¥ 

m 4 swi tw. 

mow ( 1 ) 3.^ Sm x<41 
0< |sin x| <H-E.S 
x^OSll Sm x°fl 


0< 


I sin x | 
Ixl 


sin x 
x 


< 


X 


°H lim 
lim 


^—°° \x 

sin x 


= 0<>lHS 


x 


= 0 


4^i lim-^^=o 


X 


cos i 


1 


2 1 

COS — 

— 

X cos — 

X 


X 


(2)x^O^l nfl, 0< 

0< |x 2 

lim | x 2 | = 0°1-EL£ 

x —-0 

limx 2 cos —=0 

x—o X 


<1 o] a ^ 

<lx 2 l 


^fil 4 #2| Af7h3h40| ^gl* 4 01711 ?1CK 


0 


_,, /i\ v sin x r 1—cos x 
|0|| (1) lim--- = lim —- 

x^o 1 — COS X x—o 1 — COS X 


v (1+cos x)(l —cos x) 

= lim—--——-— 

x—o 1—cos x 

= lim(l+cos x) — 2 

x—* 0 


/rk v v SIM-COS X 

(2) lim—-—-— 2 - 

x^4- 1—tan x 

(sin x —cos x)cos 2 x 
= l im ——I— 2 —\- 2 - 

(1—tan x) cos x 

(sin x —cos x)cos 2 x 

= lim- 2 -t 9- 

x—4- cos x-sm x 

4 

_ j. (sin x —cos x )cos 2 x 

x ~^l (cos x+sin x) (cos x —sin x) 

4 


= lim 


— cos x 


12 


cosx+sinx 4 


X|/E/*l/S 


1. AhZISh^O) q| OlgEfe 

sn 

(1) sin 2 x+cos 2 x=l 

(2) sin (x+-^ )=cos x, cos (x+-|-j= — sin x 

(3) sin (x+7r) = —sin x, cos (x+jt) = —cos x 

2. SSH OlgEfe ss 

lim =g (afe S^r)0|El, lim^(x)=00|3 

x—~a Q\X) x—*a 

lim /(x)=00|ci. 
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bb • s¥44 Tii-y? n oigsi- 

4 sm©o| ^(jgo^l x°| &0| 0011 

X 

y\mm 4, ^^4 ^ oiisb 4 

X 

Ks.m ei-^i m B#oi4. 


/(444) 

sin ^ 

X 

1 

0.8415 

0.5 

0.9589 

0.1 

0.9983 

0.01 

1.0000 

0.001 

1.0000 
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a^Eioil LHSB 7l|Ah7|^ 5®@ g oiai 7W £E£ Afgoi 7feSKt. gtHg 

fiE^ -ygti 711^71* 0|gSfO| M^CHI g*|o| M*h 


1. cl# itg &SS|o| s*h 



• tK»2| 10|7|- f, #44 

4 H7|7|- 0°J ¥*HM4 1014 
•|V»0|Ct 


°l-§-^H lim -^- ^ # 4 . fiXK 

x ’0 .r 

-2-## ZL^3Z|- 40 I f^o| Tgj CM-H «]*l-§.£] ^ 7 } I®] T 

3H-H OAB cq ^zv ZAOB^I a-^l-x^ovoi^ 

*}5L, ^ A°M ^ 0^1 ZZ.A ^7^4 OB^ o|^*l 
l-T^JL^K 
(i)0<o;<y^ttfl 

AOAB< OABSl ^o|)< AOAT^lHS 

1 2 • 1 2 1 ^ 

— •1 ■smi<yl -x< — - 1-tan.r, ^ sinx<3:<tanx 



°M. 

°H sin x > 0<>lHS z> «!•§■ sin xS. 1 +^ 


°^7lA-) Jim cosx=l 0 l-°S. t^g-o] 7^^-si-r]- 


lim 

x—0+ 


sinx 

x 


1 


±L#hA4 ^tB.|0)|(Fourier, J. B, J. ; 

1768-1830)4 #A|4 S>4 447)4 4*h 
7)7® #4 44, 4 #0||A|4 go| *1 E 
Oil 2 ) 3 ) g7)|0|| 2 h-y* ^7|| 414. ZL4 
0|0|| It) A)44 !# 12® 18071 12 
S 211 SgJA 4t,®0||A| IfiSH^tll, £) 

5! 44 [“4 ^]0||A1 §4S 144 1)4/(A)=r 0)44 4SWI 
1444£ 4S4 1® t)4^4S i_hEhLHcHti[2l-m ¥S«4. 

+ S («„cos nx+b„ sin nx) .© 

Z n =1 



©oil o|sH as@ 7114* 7)*] 44 ^4 ©*/(x)4 '¥40|| 
444® 8)44, ¥40)14 44® i) 144 B40II 444 n 
¥4011 ^47) zl S4>0|| 4S3M4 444. 

414 44=4l(Dirichlet, J. P. G. L; 1805-1859)4 ¥40)1 
^47) 41471 4th 4S4 14 44* 5)14. 



44 ^4 ©* BBS SSB 4 S® #4 /(A7) !*l|s S 
4 ©4 !4S, ¥40)1 7||4’ «„4 &„o| 4S4 4 h o| 1^^* 
^ h a 4 14. 

1 A* 7T 

«„=— / /(x) cos nxdx 

* 7 o. «>o).© 

b„=— I f(x) sin nxdx 
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tan 4x 
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= lim 


= lim 

x—*0 


sin 4x 
L o 5x cos 4x 

sin 4x 


= lim 

x—0 


4x 

sin 4x 


5 cos 4x 
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(3) lim 


4x 
sin 3x 


lim _ , 

x^o 5 cos 4x 


o tan 4x 

sin 3x • cos 4x 
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x —'0 


= lim 

x —*0 


= lim 

x—0 
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sin 4x 
sin 3x 
x 


cos 4x 


sin 4,r 
x 

sin 3x 


3x 


cos 4x 


sin 4x 


4x 


sin 3x 
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• lim cos 4x 
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x^O 
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4 
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(4) lim——-— 

.r—n Rin hr 
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@o| | (1) lim-:- 

x *-o x sin x 

_ li m (l — COS .r) (1+cos x) 
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(1) lim - 


(2) lim - 


i0 | (i) lim . Ipcos? . = lim (l-cosx)(l+cosx) = ljm sin 2 * 
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—o x sin x (1+cos x) 


= lim 


sin 2 x 
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•o x sin x( 1 + cos x) 
sin x 
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►o x(l + COS x) 
sin x 1 


0 l\ * / 1+COS X J 
(2)* '7T?1 ufl 

Hm = Jim sin2(;r+;) = Hm _sin2^ 

*-** x—n Pf / 0 t 

= lim 2- = 2-1=2 


1X1 5 


(1) lim 1 ~ co s ^ 
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lim sin(sin x) 


x^O X 1 + COS X 
sin x ,. 1 


= lim 

0 X 

= l-i-=i 
2 2 


lim - . 

X—o 1 + COS X 


(2) lim 


sin (sin x) 
x 


r sin (sin .r) 

= lim-+-- • sin x 

x^o x sin x 

sin (sin x) sin x 
— lim-.-lim- 

o sin x x^ o x 


= 1-1 = 1 

(3) x~y = ^ ^ x 


( 3 ) lim _cos^ 

* sst f 4+ X 


(4) lim - 
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ch§- Zj0|7|- r °J Soil LflEsfe 2j^5fe MEl 

tH 5101CK -^011 asiojal-. 




CM^Kr £)^Rr 5H* 

i/(w)ol5l-uI t ufl, /(w)^ y o V ^4- £ 


f°d 


t — 0°]E.^ 

COS X 


lim _ 

7t 7T 
^- X 


COS (-? h / ) . 

,. V 2 / —sin/ 

= lim-7-= lim- t— 

/—o r /—o —t 


= lim 


sin t 


/—0 / 

(4) x—K — tsL x —► 7r^ nfl, t — 0 o l+LsL 

v tanx v tan (;r+/) 
lim-= lim--- 

n 71 — X t—*0 —t 

,. tan t 

= lim—— 

f^0 —t 

,. sin t 

= lim —t- j- 

t— o —t COS t 
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/—0 / 
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77|H ^7:11 SHl^s 7|S 7 | o|g h ^jolLK 

•0| I (1) ^j-zv^ ABO 

°il+| AB=r sin —°|H+- f(n) =2nr sin — 

hi n j n 

#5|l^ 2jo|i.AVA^ ACO^Ai 

AC=rtan—°|H5. g(n) =2nr tan — 
n n 


(2) x=-^£. n 


nfl, x —i- 0°],HJ 

71 


lim f(n) = lim 2 nr sin —— lim — S ^ n — —2nr 

n—*°° n—” oo Yl x —"0 X 

1 img(n) = lim 2nrtan—=lim 2r ^- an KX =2nr 

M—■-oo w—► oo X— 1 "0 X 

/(w)</<^(w)^lul lim f(n)= lim g(n)=2nr 

n —-oo n —-oo 

°1-ELhL lim/=2;zr 
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3.tanxl £l4i °l H°1I4 4 £14 
&£ 1. 441H14 ao] n]^4- oj-g- 
41 4 £11 


minims. 


Ahtl44 nefln^j- 3.A>°1144 nsflffi 

1- «1 Si- nfl ZL 7fll4- ^-l-^l-l A]-°144 
1 £1-^71- £A]-°144°l7.| 1-71 4 HI 
1. Ull A xl iM| rfll Al-lUl n] 
11141 °H4 SA(-im 14- H]i3Ll 
1 Aj-ojm SHi SA(-o]m4 4 

it 4 sit. 


14 **1 0|§H 

as is• 4 ?!dt2| i soiiAioi Di^Tm 
SAHI IS uinsH g°£W| AHt.il £ 
1171- nA^ll°JS £^47| 11 5011 

1.0.54 


Ah°l^41 ^tO|^o| D |H 

£EbS a|e =a 

© 14141 3*311 14141 41« OISH AH 
141 3AHS4! ill* £4i !g* 0|SH8MI 
11 . 

© AH If it 3AH141 £141 £111 US *g 
41 CHE-i ^hx| 11111 £11* 11 1 HI 11. 


Si ■ l£tl SIS 

1. AflUl- £A>1%V11 £%V14 °-£«!- tt|)114 4- 

1141 1*411 lim^i=l# 111- 4 is 

4 7|£ll. 

2 . (sin x) ,= cos xlH zj- xl Hi HI SHI H 
It 11. 


2. 0.54 

3.4 11 Ais 14. 


MS SHI 


O t4y=/(HliH-il zj-1 xl] 441 

f'{x)— lim /(*+^>-/M 

zhrH) zJx 

1- 44 */=/(! 4 £144s 11. 
tt4 14y=sinxl £l4i 

lim --H-£4 

Ax^O AX 


lim 

h^O 


sin (x+h)— sin x 
h 


4 t°l ttt © Sit. 

44 14 y=sinxi si 14 jHI 4 liAfil 
££ £141 4 Hi ££- ^lojl- 


03 


*8 A °4A 


9 lim sm " - 

h ~0 

lim 1-COS k _ 


4°J^44 ^o|*hio| d| u 


» AHl.il 3AH14* QlH 4 14. 


1°)°^ 5A^je^O| EOiAn oicg-Hi 7°^^? 



Vi" itmjfA 



^4 « 7 |o| aaHnllAi ti ,y=sinx 1°| 3 A2J- 13 y=cosx 111 3 B°| xlH 
4 4§ ttH, cf# M^oil a*W MAh 

1. z/=sinz°| x=10||A-|o| □|“7||4* MAh 

2. cos 11 4401 MAh 

3 . 1 , 20 IIA 1 41 A AK)| 2 | mm MAh 


Cl 


11144 4^4414144 41# 4-§-t4 11144 £141- 414 

1111 y = sin^l] a-) sl41 ^441 414 

dy =ij m sin(.r4/?) —sinx 
dx h -° h 


_|- m sin x cos/? 4 cos .r sin/?—sin .r 

h^o fo 

_ 2 j m cosxsin/?—sin?c(l—cos/?) 

h -« h 

_ cos x sin/? _ij m sin.r(l—cos/?) 
h h h ’ 0 h 


sin/? 


=cosx■ lim —— 
h~~ 0 h 

11^11. 

H A 1 y=sinx°ll y /= cosx°ll. 


i- 1—cos h 

smi- lim- - -=cos.r 

h - 0 h 
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i 

mz\ nisffl 4 2WI 

tl-cK 

#o|| (l)z/=(sin jc)'+/ 3 (cos #)' 

=cos x+j3( —sin x) 

= cos«r—/3sin«r 

(2) y f — (sin x) f cos x+sin x (cos xY 
=cos x-cos x+sin x- (— sin x) 

= cos 2 «r—sin 2 «r 


2 

=H| A^Sf4^ SA^IN^ 0|g 

□Ifi7||4» ^l h 4 SMI SW. 


#o|| y'=(x cos x) f — (sin x)' 

= cos x+x(—sin x)— cos x 
= —x sin x 


o th 


J=LJ^ X- 


3 Alofl 


71 • 71 71 ( v3 

- y sm y=-f(— 


/3 

= e * 


rC l' 5 j' X 1 ^4 V = X COS X —sill x = y°1] 


n 14?ll44 


JL 




oil *11 


y=cosx c> 114) 

dy _ j- m cos{x+h)—cosx 
dx h -° h 


= lim 


cosxcosfe—sin^sinfe—cosx 


_ 2 j m — sinxsinfe—cosx(l—cos h) 
h- 0 h 

_ — sin.rsinfe _ cos.r(l—cos h) 

k *o h h -° h 


-o h 

A^m. 

y=cos^°l^y /= —sinx 0 ]^. 

aAreiS^ £i, h 4 

(1) y=sin.r0| l 2 y'=cosx 

(2) y=cos:c0|°1 y'=— sin.r 


01 


m t. h 4# 

(l)y=/3sinx—cosx 


(2)y=x 2 sinx 


i0| (1 )y'— (j3sinxY— (cosx)'=j3cosx— (—sinx) 
=/3 cos.r+sin,r 
(2)y'=(x 2 )'smx+x 2 (sinx)' 

= 2xsinx+x 2 cosx 


1 q# t!4a- QlSsloiq. 

(l)y=sin.r+/3cos.r 


tf (l)2/=/3cos.r+sin.r (2)2/ /= 2xsin^+x 2 cosx 


(2).y=sinxcosx 


2 & h 4 ?/=.zcos.z—sin^q x= \ CHW°| n|^7l|4® 4o|-Ola|-, 




1 

=ai ^%^°\ omm azra-^ai 4 

4 SMI SW. 


X|/E/*|/S 


*/=sin,r2| y=cosx2\ 


0\<B Shyo| x=a oj|Aio| 01^7114^ X=aO||A-|°| ^°\ 7| 
#7|(w)0|HS 2 / = sin^P.| ZLBH^I 4 h SOIW 01^7114* 
OIS^I’S, y=sin IE#4—I ZLaH±L7f- y=cos.r2J ZL 

BH^^h sq. 



S 0 || (1) sin 105°=sin (60°+45°) = 

(2) sin -j|-=sin 15°=sin (60° — 45°) = 

(3) cos 75° = cos (45° + 30°) = 

(4) cos^y^=cos 105° = cos (60° + 45°) — —' 

(5) tan 195°=tan (150° + 45°) =2-/3 

(6) tan ^-7r=tan 75°=tan (45°+30°) =2+/3 
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1 ^ 

(1) sin 105° 
(3) cos 75° 
(5) tan 195° 


(2) sin 


[*H0 p.207] 


© AhTf^OI CJAil^al 


—sin #+/3 cos 0 
= 2(—| sin 0+ cos 0 


=2( cos -|-7r sin /9+sin -|-7r cos 0 


=2 sin (#+-|^ 


2 ^^-i-rsm^+ar)^ H-S 

(1)4 sin 6 +3 cos 8 (2) — sin<9+/3cos<9 


3 

(1) lim (sinx—xcosx) 

(3) lim sin5x 


(5) lim 


(2) lim 
(4) tim 
(6) lim - 


tan,r 
tan 3x 


4 

(l)y=cosx—sinx 


(2)y=xsmx 


© 

A^Sh^OI SkM 


© AJ-7|*j-^0| ^.®(. 


© A.ho|»fAS!t 3Ahoj.g4 
2 | n| = 


^ai -yzin 42 i mm w 4 smi m. 

S 0 || (1)^83 ^P(4, 

OP = y4 2 +3 2 =5 

X+r^\ <#Sj o] ZV-§- ffBj-JL 

4 3 
cos <?=-=-, sin 1 

5 5 

4 sin 0+3 cos 0 
=5^-|- sin <9+-|- cos <9^ 

=5(cos sin /9+sin a cos (9) 

=5 sin {0+a) (^4, coso , =-|-, sina=-|-^ 

(2)2|-iW ^ P(-l, /3)-ir 

op=y(-ir+(/3) 2 =2 

°o>5] HV^nj-OP/)- Zj-i- ffBtJI 8j-«l 

1 . /3 ftl n 2 

cos <z= . sin a= -y- °|H5. a=y 7 r 


=a| ^zt®42| =5® +W 4 SMI tW. 

J~0 

#o| | ( 1 ) lim (sin x—x cos x) = -- 77 - 

r x £ b 

X 3 

/oN v cosx J~2 

( 2 ) lim --= A~ 

tan x 2 

X 4 

/oX . sin 5x 5 sin 5x 

(3) lim-= lim--- 

x —►o X x —►O 5x 

= 5-1 = 5 

//A tan 3x v sin 3x 

(4) lim —-— = lim 


o 2x x^o 2x cos 3x 
sin 3x 3 


= lim 


o 3x 2 cos 3x 


= i A = A 

2 2 


(5) lim 


sin 2 x 


cos x— 1 

X 4 


= lim 


(cos x— l)(cos x+1) 

COS X— 1 


= lim( — 1 —cos x) — — 1 —““ 

x .~x * 

x 4 

( 6 ) X-7T = t S Ufl, t — 0°]HiiL 

v sinx v sin( — K+t) 

lim-= lim-- 7 -— 


x^n X — 71 0 


i • -sin/ 

= lim- 7 -= — 1 

o /" 


=s| Al-ojlf^si- DISH 4 SMI SW. 

S0|| (1) 2 /= (cosx)'— (sinx)' 

= —sin x— cos .x 
( 2 ) y'=(x)' sin x+x(sin x)' 

=sin x+x cos x 


I.AhZJShA 1Q5 
































e/e/s 7is 


i 

=2| AhTim^o) oigsM Ah7h|f 

421 s® 4 swi ?w. 


#0|| 0<ff<y«>lHS. 

cos ff=y 1-sin 2 =y 1—(-§-) =-|- 

sin/?= — /l—cos 2 /S=— Jl—(^) =—j§- 

0 H tan g=-|-, tan /?= —y- 
(1) sin (g+/9) 


33 

=sin (2 cos /?+cos a sin /? =— 77 =- 

65 

( 2 ) cos (a —/?) 

=cos <2 cos (—/?)— sin a sin (— /?) 

Ol • * yO 16 

=cos a cos p +sm <2 sin p =—tttt- 

65 


(3) tan («+/?) : 


tang+tan/? _ 33 

1—tan a tan/S 56 


2 

=21 oigaM ^ Ai-y 

0| Ol^b 0j|Z|2| 37 » 4 OI7II 5t[ i 


mzM 


9601 



soil 3x-z/ + l = 0°M 2/=3 j? + 1 . ® 

x— 2 y+ 2 = 0 °i ]^1 y=-|-x+l .© 


m 2J-S ®, ©71- X^-2] ° 0 >^ H o V^ o|=L^ zj-o] 37lf 


zj-zv ySaj-JL «j-»l 
tan 6 =tan (g—/9) 


tan < 2 = 3 , tan /? =-|- 

tang—tan/? 
1 +tan g tan /? 


3 

=si mm oigara ^2^421 sisbsm m 


4 

=21 Ahzish^o) = 5^3 4 2MI 


son 


( 1 ) lim 

x —0 


sin x+sin 2x+sin 3x 
x 


— lim 

x —0 


sin x . 2 sin 2x . 3 sin 3x 
x 2x 3x 


= 6 


/0 v v tan (tan 3x) 

( 2 ) lim-—o- 

0 tan 2x 

tan (tan 3x) tan 3x 2x 3 _ 3 
i-So tan 3x 3x tan 2x 2 2 


I 0 || 3 sin x—2 cos lx— 


= 3 sin x—2 \cos x cos ^-+sin x sin ^ 


= 3 sin x—/3cos x— sin x—2 sin x—/3cos x 

/ 2 f\ 

=y? sin (x+g)^, cos a=-jj, sin g= — 

^55^/7, —y?, 


(3) lim 

x —0 


sin 4x—sin 2x 


= lim 

x —0 


sm x 

4 sin 4x 2 sin 2x 


(4) lim 

X—0 


4x 

cos 3x —cos x 




cos 2 3x— cos 2 x 


= lim 


2 x / sm x 

2 -lim 2 

' x A 

—sin 2 3x+sin 2 .r 


0 x 2 (cos 3x+cos x) 


(-9 + l)xi-=-4 


(t-o x (cos 3x+cos x) 
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1 sina+sm!3=±,cosa+cosl3=j^^n,cos(a-0)<qm^}°\^. © 9 A i'3 a l 


2 -2+=^ ZLfJi}- ^o] yVxl-f-o] ^o]7> i°] 

s AB 3 P<H| 2AP+3BP3 
2)^4- ^SK3. 



© M7|m^O| DJA 1 jWE| 


3 J2.^ ZL^ ^-o] H>^lf.o] Zjo| 7 } 8^1 A]-«-3 3 

3 tt 3 A3H HVx]^ OB^l tflfl 4^3 ^ H 


5]- 3->JL, zA0B=6 ) s)-ji •§: ttfl, lim 


L 3 & 



© Ah7|m^o| ^.XS[ 


4 3-§- ^ f(x) =cos *31 tfltv ^ S.^- 0 Afoj*^ 

0| D|^ 


Mfh- 1 ©fy+i)=-f(* 


®, ©^ ^ *H^S 

sin 2 < 2 +sin 2 /9+2 sin a sin 0—\- 


cos 2 a+c os 2 0+2 cos <2 cos 0= 


1 


°M 2 + 2 (sin <2 sin 0+cos <2 cos /?) =- 

5 

cos a cos /3+sin a sin 0= —g- 
t^sM cos (a—0) =—|- 


=ai 4^11+°| tfedS ttgSM °nm SHI 
H 4 2MI SW. 

soil ZAPB=|-olH 5 . 4 - z i v ^ APB41A1 
ZBAP=(9S 

AP =2 cos (9, BP =2 sin 9 

2 AP+3BP=4 cos 9 +6 sin 9 
=/52 sin(<9+#) 

/ , 6.4 

©“^Tir-^^Tsr 

333 2/13 


«si 4311+21 diss ng^oi yj-an ^nm sum 

S+il smK 

S 0 || ( 1 ) f(9)=mg cos 9, m=0.5, 0 = 1 O° 1 -H..hL 

/3 5/3 


/'[-|-j=0.5 x 10 x cos -|-=i-x 10 x 


j/B/S 4! 3 


=HI 43H+2I 51414! a» o|gsioi 43H+2I as ^ 
9 4 SMI 53. 


Soil sin«+sin/?=A 
cos ff+cos /?===■ 


•® 


3£l 

m. 


43H+2I ^shg o|g^o| gxin SHSH 4 SMI 


| 0 || BH=OB—OH= 8—8 cos 9 


lim 

0^0 + 


BH 


= lim 


0 —" 0 + 


8 ( 1 —cos 6) 

e 2 


= lim(^f'Zx 

0 - 0 +\ <9 


1 


1 +cos 0 


=4 


•HI 4 SMI SW. 

• 0 || f{x) — ~ sinx, /( 0 ) = l°lJEL^. 


© lim 

fc —0 


/W-1 

h 


■ lim 

/z —0 


/(/?)-/( 0 ) 

h 


©Af)=- 


=/ / ( 0 ) = —sin 0=0 

7r. 


-sin-^-= —1 


© /1 X +-|-J= —sin (^r+-|-J= —cos x= ■ 
43+*+3+ ©,© + 4. 


-fix) 
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CHET*! lh§ SE| 


^Ol 7%1 |£Q£ A O^ AR^AOj T^JTgEI 


^01^711- oj-g-^ *33^3 #2*1 ^ ^ $W. 

A4 -g-xl tb #* ^*1*M AW A^ ^-o] A4 -§-33 <2} 

^ 3 -§-*13 AW 331 ^W. °H 4£3 

^m, -§-*13 m °H3 3 3-* a/? 3a 3*K W3 3 
3333333 3W5H3. 


sin(ff+/9)=sin a cos /?+cos « sin /? 
cos(«+/9) = cos « cos /?—sin a sin y£? 


I 4 fl| | 1 AW aH4 m A4 *3* S3 3 3 3 a, /JS HA| 



33 sm(a-0), cos(a-0)O\\ cH3 *3* 2* A 3* 



* *3333. 


\ 

lly? 


A 

l M 



M 

/ 


I COS a COS A 


" sin a cos/? 

4 HI I 2 3* ^3 301 A4 *3* S3 3 3 3 a, /?* fiAISIS 33 tan (a+0), tan(«-y9)0|| 3 

* *3* 33 3 33* *3333. 




3^33 tES 

(1) 333: 5=360’x#+«' (»£ 33, 0"<ffX360”) 

( 2 ) l£^: 13^3=^, r =I A-3^3 

0 S3S3 

(l)sin5=-^-, cos9=-y, tanfl=A 

esc 9=—, sec 9= — , cot 9= — 
y x ’ y 

, sin 2 9+ cos 2 9=1 

0 S3333 aeHA4 SS 

(1)33333 Aefl a 


333A 

333 

33 

A3 

33 

2/=sinx 

514*A 

{*/|-l<*/<l} 

2^- 

m 33 

j/=cosx 


{*/|-l<//<l} 

2k- 

y^m 


*+nx+i 
3 3A 

S4€A 

- 

33 

(2) <*] Bj 7 

X 

i*l 3-31 333 

sinx 

cosx 

tanx 

2nn+9 

sin 5 

cos 9 

tan 5 

-9 

-sin 5 

cos 5 

-tan 5 

tc+9 

-sin 5 

—cos 5 

tan 5 

n-9 

sin 5 

—cos 9 

-tan 5 

\ +e 

cos 9 

-sin5 

—cot 5 

\-9 

cos 9 

sin 5 

cot 5 


o *3ttA3 33 

(1) 333 sin0=a«- 33333 53 33 33 y=sin54 

2)3 y=am 3333 3333 3333 33 
t/=«43 3333 333. 

(2) 433 sm5>«3 33333533 «33 33y=sin5 
3 x]4 y= a °\ 5*3* 3333 3333, 3333 33 
y=«44 H3* 3333 333. 

© *3tiA3 5!3!§£| 

(D33333 3333 

sin(o'+y3)=sina; cos/3+coso sin/? 
sin(ff-y?)=sino' cosy?-cosa sin/? 
cos(ff+/3)=coso: cos/?—sin a sin/? 
cos(o'—/?)=cosff cos/9+sino: sin/9 

tan(tf-/?) = San^te//? 

(2)33333 33 

a sin5+6cos5=/fl 2 +Fsin(5+ff) 

^■ cosa= T7W- sia " = l^w) 


© *3iiA3 4* 

lim^A=K3 ,x4 33 3) 


© 3£JlbA4 AAh0Jtf3^l □!* 

(1) y=sinx33 y'=cosx 

(2) y=cosx33 y ,= -sinx 



gom 7|s Aisxt, gg, SM4. SJEB, ajcf& A®1I3, 

sin5, cos5, tan 6, esc9, seed, cot 6 


3 IS 4*11 

• 4IS 4*11 4 A 

#o|S7» oigSKH S3H34 3-S*3» 3* 3 5i*S 
11333*1 33333 9**33 o|sH* *o|n 3A33I 

ns* 3 33137 1 m 3013 . 

4*11 1 _80| 

^3 3 33HM313 3 v ff-yS31 31333-333 3:3 

. / 0 , sin o'cos yS— cos sin yS 

sin (a—/3) = --- 


4*11 2_#o| 


3 331 a^ 3 33-3-3-^3l*-l 3" ff+/33l 313°1 

, , , tana+tanyS 

1 —tan a tan p 

3 331 a 34 33-33-331*1 3"ff—£31 3133 


tan (a—0) 


tan g—tan /? 
1 +tan ct tan 0 


cos (a 


0 ) 


=sin a cos yS— cos a sin yS 

_ cos or cos yS+sin a sin 0 
1 


=cos a cos /5+sin a sin 0 


IBB 3i 
































































100 


2 

§H| 44444 AIO| pi 

4 4 SMI 44. 

S 0 || OP=y(—3) 2 +4 2 = 5°].H.iiL 
sin <9=-|-, cos (9= —|- 

sin (9+cos (9=-=- O® 

o 


3 

=fi| 44444 ZLEHa°| 44* 0|§44 D| 
3§» §4 4 SMI 44. 

S 0 || /(x)=3 sin ( 2 x—3)+24- 4§ 
y=3sin2,r4 x44 44—S- A 

44. ?/§4 444-S 244 33M§4 nefl 

sow. 4^1 ^}^p=~=x, 43A§ 

q = 3+2 = 5, 4§3:§r=-3 + 2=-l3-H- 
sL pqr=—5x°]^. (U® 


tH/Ef/« S*1I 

1 

=fil §34 SM44 34* o|sns|7i| 44. 

SO| | ® 750° = 360° X 2 + 30°4-5-S 20°7j- 4-43fe § 

34 43471 ?>§ 4 . 

© ^=Ixx^ = 120°o]ILsL 135°7l- 444fe § 

6 6 K 


4 

=iE| 42M4+4 33I44# o|gs|-o| 334 4 

SMI 44. 

son 33-4344 44 344 433 444 

5 2 

tan +tan /?=-g-, tan <2 tan 0 = ~£ 

tan(tf+/?) = —— ---- =5^ R-. a® 

1 —tan a tan /? 


(D-i-^=4^ x ^-=270°, 270° = 360 °Xl-90°°l-E. 
Z Z 7T 

-90°7> 4434 §34 4344. 

@ —|-7r = 27rx ( — 1 )+A^ A^ = A^rx 180 =120° 
o 6 6 6 K 

3-H.s 240°y} 4434 §34 4343 444. 

c c 1RO° 

© -4z-=47r X =225°, 420° = 360° X l + 60°4-H.S 
4 4 ;r ’ 

§ 44 §34 4343 4§4. 

a® 


5 

§HI Ai°J4+4 zl 3“4 ZL 34# o|gsi4 ^x\m 33 
4 4 SMI 44. 

SO|| $ = TZ—a t y = 2^+«°lHS. 

a + @+y=a+{7i: — a) + (2n + a)=?>n+a 

f(a+P+r)=f{3n+a)=f(n+a) 

=sin (x+a) = — sin a= — a O® 


1.444+ 169 




































[sHh p. 208 ] 


6 

=hi oissw ams.s\ ^oi# ? 

3 4 S/tII tW. 

S 0 || AABC1 AB=BC°1 
°lHS 

Z ABC = 180° - 2 X 15° = 150° 

A ABC=-|-x 2 x 2 xsin 150°=2Xy=l 

4aM 3-B--2- ABCDA] ^o|i, 

2 x AABC = 2 


7 

=HI 33333 ^ghg 4 oi7H| thcK 
#o|| /3 cos a— sin a 
= 2 (^ cos tf-y sin a) 

=2sin(«+|^)=Y 

sin (a; 3 -|- 7 r)=sin ( <2 +"|"+'|‘) 

= cos 


8 07 ]-*n2^130} z]-o]ji COS 0=-A.^ itfl ? 

CSC 0+ COt 0^1 i&Tr? 



©@© - 

12 S°1 A°) 7 } 27T cm°lal, ^6l7> 67rcm 2 ®l 4 
7H#^1 ZJo^ f^Zlol 3.711- ZVZl 


O lim smx-tanx ^ ^ 

• X—Q X 

®—§- ®~Y ®1 

®T ©1 

10 g-^i Um |S||-=30] gUsKE-s sff g A i 

^ a, 611 tpM «+63 «-&? 

®-i (Do ®i 

©2 ©3 


11 t^/W^sin^! tfl«M 
lim f{n+2h)-f{n) oi 7j-_o_9 

© — 27T ®~7T ©0 

@ K ©2 K 


13 sin %; ^l^x^ ^°11 

v 2 

l^Bl-. 0<;r< 27 t) 


lAilsISI 

14 tHr/(.z)=tan.z£l tfl«M 

6'(y)+5'(-|-)=0 5 1-^ 1 "S' *11, sin0^1 ^Hr 1- 
# 6 1 ^ 

(«."<*< i) 


lAHisiai 

c 

AB=10 ?! 21 zj-Aizi^ \ 

ABC7> \ 

A°H*i 91^ BC°11 iflfl y? 

^01 ^kg. He} y/ \ 

ZABC=051-3 1 nfl, 


^-<a-^^-<~7T°]]A] sin ^+y-^> 0 o lJE.S 


sin [a+^j—Jl— cos 2 y+y 


= 1 - 


1 _ /l5 

16 4 


/ 2 _ 

/3 sin < 2 +cos a=2y -^- sinff+ycos. 


=2 sin ( ff + _ g _ 


= 2 ' 


/15 _ /l5 


8 




=H| 3333 A|-0|°| 37)11- 0|gl0| 33333 as ? 
3 3 $1*1 33. 


soil 67} 7|l2Al-W-igA) A Vo 1-H-5. sin 6>0 
sin 8- 


1= i-(-AX= x_^ = il 

' V 13/ v 169 13 


esc <9+cot 8- 


1 cos 6 


sin 8 sin 8 


13 _5_ 

12 12 


8 
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s S | Ah7h3hyo| y oi^HI &CK 

sin x —tan x 


^o|| lim 

'0 


sin xi 1 


= lim 

0 


X 


X 

~ cosx/ = 1 j m ( sinx x cosx -1 


x—o \ X 

1 


= r . -sin x _ 

i^ 01 x 3 cos x (cos x + 1) 


x COS X 

2 


m 


10 

Ifil 4 h 41. h 4^l 33* o|gsioi □I37II3# 33 3 2I*| 
3ci. 
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soil X — OH nfl, (£*» — 0 °l 3 (£- 5 L) 
b = 0 

sin 3.r 3 0 , 

lim-=—=3, a= 1 

x—o ax a 

a+b =1 


Ool HS 


@< 


11 

#fi| Ajoja^ai 0|gsicH +CH*] aj°| ZM +tf 

4 SMI tW. 


14 


=HI Af^sh^oi OISSM SHSS 4 H 

Til m. 

soil ^(y) =af . s , (y) = ^ s ^ 

tan a= -4-, tan /3=-|- 0 l.EL5L 


tan (a+0) = 


tan g+tan /? 
1—tan a tan /? 


= 1 


,2+/?=- 


4 


#o|| f'(x) =sin x+x cos x 

lin , A"+^-/M =lito f(z+2k)-fM , 2 

/}—0 /Z /z—^0 z/Z 


=2/ / (^) = 2(sin 7r+7r cos tt) = — 2;r 


S® 


12 

#fi| StSS 0|§5f0| ^x|@°| yx|*o| H 0 | 2 i #Ajz|o| 
37 » +# 4 SMI tW. 


(9=Q'+/3<TlHS. 


sin 0=sin -|-= 


2 


tu 


/2 

2 


*HS 715 


4o4 -SZi 

*H 2 

HUS 

tm 2 hs 

g {i ) =a ■ * 71 

20% 

tan 0+/?)°| ^ ^7| 

40% 

«+/S°| &?S|-7| 

20% 

% =?t[7\ 

sin 0°| & ^|-7| 

20% 


soil +«Hr +*ims] ^ 01 * r> ^gzj-si 3 

71# 051-JL ^ 


6n=-^-r x 27r°11^-i r=6(cm) 
6^-=i-x6 2 x0c>llAi 0=-|- 


® yx|#°| H0|: 6 cm, syzf°| H7|: |- 


13 

#ai 4 h A h t h +?i SSS V§±|2| § w ^sh 4 017)1 StK 


15 

=H| A^hSh^ol ^ghg 0|g^0| bxil» SHStt 4 SMI 
SW. 

S0|| AC=10 tan 0, 

AABC^l- AHAC°M 
ZCAB=ZCHA=90° 

ZCBA=90° —ZHAB= ZCAH 



sin x> -^= ^1 sfl# -|-<x<-|-7r 

®f <x< T ;r 


olHS. AABCcoHAC 
ZCAH=<9, sin <9 = 


CH 


AC 


ol E.^. 


CII=AC sin <9=10 tan <9-sin 8— 


10 sin 2 8 
cos <9 


,j v CH v 10 sin 8 1A 

hm = lim -Tj- w- = 10 

0 — 0 + 0 — 0 + 8 cos 8 


H] 10 


*H2 7 is 


^gj-2 Zi 

*H2 

HUS 

SH3 42 

AC4 ^0\m 60\\ ^ L|-E|-I H7| 

30% 

CH°| lj0 |m 00\\ ^ 2ilo^ L^LH7| 

30% 

3 ^7| 

lim-^°|&^5)7| 

0—°+ Q 2 

40% 
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m Sj 2 ^] AlTjfeig-afl mm3¥>\¥3- ARJ #mmi :ik£(gnomon) o\C\. 0} A^fe4^1°^ 

A11§ SJtfl «7fe H!X|31 ^0]s £ &m Mm S]Oi <m. 7]^ SAflXl^Efe 

m snAixifeoicn oi^eoflAi mmm^m. 

wfe mo] 7rj-^o] ms\ w ^ari#^ m 
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si m y-^ 24A mmm. sHARfe^^^ $w. wra 

w mm siiAi7]fe nm #*10^ 1^1 ^ «isfe me\ z># ^§ fe ^ i^ 

EM (-^-)° H® mo]JL, SflAl^OjlAi (i) 71- »gSfe m UWfc <W °JO|7l nfl 

goicfc 

s^ mmm 7171171- m. AWfe mm\ ate w§°i m. =>-m ai 

W nm ¥4« sm SI SI 2im>Cte Al^oflAi 360°# 12## M MU #3°1 30°Bfe 5 

2M13!tife0l S^oflAi €^2S^^acteS0lck 

O-m Al^ItifeOl SS^OllAI fiisog Sj^Tll a Otffe M-mn? 

«ah ^bi7 > m °fe xpo| «Bpo)iAi # n, eh°o^ wmM y# sfe# xi 

m- x-iscs ^ ite ^ *1 mm ^ii m ¥3. omm ^sua aim ^*i°i 

fe mo] Ai5!Hfeoi §xiofe if 4- m. m W1 XFPSI SME^ 1 Si 

m ^i %m*\ *w m aim- a^ss xixi n°&] omm 

m=w sm mss. #*i°fe 3® m m ?m zm <m% §^°i ^skwi 

AlSj-ElO] 71S°S 0ffi7] UflS^l X15!Hfe0l S#3S0jlA-l mm 3 

%m. 



S^e|* o\gt\o\ ^44^1 ZLEH^ na|7| 

a^fij ZLHllSSaBlfe^^El SSZLl# 01§SlOl #zm4°l aeflSm^Bl SXh 

♦ 4&m*!f=smx, y=mzxM mm si ^1011 m ^ ^7» mxk 

(ei, ^= 3 . 14 ^ mm.) 

(D4^i non sinx’mmw^m^m y=sinx5i mmmm. 

©4^1 <a^ %>0112)««4^) A1#X1 S=LJL ‘sm2xm y=sin2x51 a 

5ns7i^7f5ioi m=mnm mm mm. 


— 

-■ 1 ^ ' - 


T -1 ■«■'■* ‘ 

J^ssa 

-s 

T 



i 


r ™ t ■w * | 


©l^Al y=sinx°l ^7fe2n-0lJIy= s in2x51 ^Tte^^W - - 


I 4 H I a^El °a=LilS 0ISS1O1 Cl# Zt W4°| 

7|* =pmsi. o, ^=3.14S XlSim.) 

(l)2/=2sinx (2)y=sin(x+7r) 

(3)j/=cosx+ 1 (4)y=2cos(^+7r) 


ZLB|J1 S|5t!2M il^St, ^ 


(5)y =tan 2x 


(6)y=tan(z-y) 
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Enginneering 


<yztt^o| |H^o| ^3[ 


mm a^m i am -a*i m 


xi \ f sin "F t-** 0 ) 

1\/(x) = | o * ( _^2|: 


(D 01 znmim m essi am ^xi mm w mm m am m eu- 

oiiai ^ mm\ o.m o.mm om # m 




<—j\ f^sin-^- (x^O) 

2\/(*) = 2| naH^ 

[ 0 (x = 0) 

(DtM y=*sin -^51 ZLBflSl^^Bimol#^ xS\ SOI m.0] 7TO 

ion 7\nm\a, x°\ soi oofl 7}mm shspi m mm*\ amm s# 

mrn^m. 


(2)01 35 iisfex=ooiiAi <&mm 
#8 M o] zt2fl57> g^oix] aHflsei am 

Sfe^7fSm^7lol^cl..^U 


W> 


Jim } = Hm sin t, lim sin ± = Hm sin t 

oiHs sin ±s\ a^m^m ^ttspi mm 

^ x=ow m*¥>m 


i _ 



(2) 01 aa|*feir=0011Al ^’IM? 

-l<sin^<10lHS 
-[arl <.rsin-^< \x\ 

s lim (-1 x I) i£ Hm/(x)< Hm \x\ 71* 

W ljm xsin^=0, s lim/(x)=/(O)0|HS:e=O°W 

(3) SHXj/j y = 10l ^041^4? 

lim/(;r) = lim S *^ =1 
Hm xsm—=ioiHssi^ y =ioi 
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(l)f{x)—2x+l f'(x) — 2 (2)f(x)—x 2 + x f'(x) = 2x+l 


*14 ■ 2 t.^1 £114# ?s|oiak 

2 f£PIS 4 s| 

(l)y=3 y'—’3‘\n3 

(3)y=2sinx y’= 2cosx 


*!^°l zibh^ ths tf^rSI aaH^I ^HSS os|ak 

2.1 7 HS 

(l)/(^)=a; 3 -6x 2 +to-2 


(2) y=log 3 x 

(4) 2/ = 3 COS X y'=-S$inx 


(2) f{x) —2 x a — 4r 2 +l 
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E .^21 7H=h 

1-2 

106-107 

• 112| 7(|1 

•§h| fits 


1. OjEi 7\A D|^S 
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□ |^g 

109-111 

• 142| =°| DM* 
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02 tf-Stf-^ai 

□l^g 

3 

112-113 
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Sf-S 
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• mBS 44 LHS 14 

• mes @4 ^*11 

• 44 #4A 



m. QISB 177 













































































l. 

ol$44 1741GGI 4 ^- 0 ) ^(Newton, I ; 1642 
— 1727)2)- 442) e)-olnqi(Leibniz, G. W ; 
1646—1716)°)) 2 )S))A) 44444. 444 #44°)) 

G -§-444 ^S-§- 44471 444 4 

444s, 44SG$4 4 / 2 ) ZLB))S 2 ) 71)^4- zz.e) 
7) «]SH 44444. 444 44^G $4 ^ 
* 7fl^# s°J44 o)$# 4444^4 44 44 7fl 

44 ^ 2 j-S)-X) ^rOj-A) n]^^ Sl- 140 ] 4 A> 7)#SA) 

4- 4445a4. aga 41-4 42 ) ^4-a- 4471 4 
44 44 s- S444.A4 *fe(Zenon ; ?B.C. 490 

—?B.C. 425)2) GGGIGS XV q-Ej-vJ Hj-fi). ^-o] jjL^j- 

2 ) 4447)7)- $44 4444. ‘444 44 

2 ) 2173-4 $G44 444444 4 $ 414 4 S 12 ) 
44 4 4 44G)S 514. 

4443 - 0 ) ^444 44 447)1 4 44 SA) 

(Cauchy, A. L. ; 1789-1857)7)- 442 ) 7flG4- 4 
47 )AS 47)1444 13)1 c|l 4A(Dedekind, J. W. 
R ; 1831-1916)2)- 4 SO)(Cantor, G. ; 1845 
-1918)7)- 440 )] 1334 - 0)^.4 44S1-711 14403 44 
194)7) 0140314 

444 0)4:4 444 nfl X, i4 44 GS-g- A)-g-S)- 
$44 444 7)S7)- g-el4°llG4 S^HlS a )4 
s)a $ 4 . 44G1G4 n 144 44G) G) 44SGA7)- 

444 -^-2)- 4ntr(Lagrange, J. L. ; 1736— 
1813)7)- 444/(;r), 44 44 7 ) 317 }- $s a)-§-s) 

a $ 4 . 

c 144 4444 -§444 4G1G 4 S 2 )- 7^s* 
44 4 44 44 4G4 4444, 421-4-4 4 44 

7)-g 4-403 nHfln.g. H5)s 00^434444031 shg- 

4 $ 4 . s4 4444, G444, sa 442 ) n l 


44 4444 44447)- 03-^3 4444 4444s 
4AM4 4s 4 AO), 0344 . ol-g-si -4 sin 0.1, fe 
42) 4444 44 4s $4. 



s4A2) 44 x 1- S a) (Cauchy, A. 

L. ; 1789-1857)4 444 ^G4 
G-44 44 444444. 

r 4 44 fix), g(x)y\ 44 44 
[a, 4 GIG 444s 44 44 (a, b ) 

GIG o)47>44G /(x)fo44 44 44 ( a , 4G) 
xj C 7l- GGs 4G- ^Aflsi-o) f'S c \ = /4)~/4) 

D c/h -.<GA <*1-4 - /(c) g(b) —g(a) 

444G4G-.J 

°1 ^4 GIG <7(4-44=044 4 444 2)47)- 
44. 

g(b)-g(a)^3L 7p§44 44$-gS) ^44 

4 444-H.s 44 44 (a, 44 444-HI r))Gl 

g'(x)=o-ir 4444G1 44 4GG 7 H) /(x)^oGl 



£.£4-HSflr(i)=Mfl)44. 

44A(x)* 

F(x) =f(x) —f(a) - (44 -g(a)} 

s 4444 F(x)4 7 I- 40 II 444 4444 71-44 
S44- 44444. s, F(a) = F(i) =04 as 

h'{c)= 0# 44444 c7> <iG 44- (a, 6)ofl 403 

s 44 ^xflsic)-. 44 A i 


F'(x) =f'(x) - 


fjb) —f{a) 


g{b)-g{a) 

x=c4 4444 /(c)y=o°lAS 
/(c) f(b)—f(a) 


g'(x) 


g'(c) g(b)—g(a) 
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3. ^ 


5. 



Vl °14I# n l-§T°fl ## < 34 L a^- 

2 fl = 4(Fermat, P. ; 1601-1665) 

7} 3L°}*y cl-ftr f(x)9\ #tfll 

2]- #Ai4l# nm^\ H o®3°) 

4b#. nm 

^o] ^j$o] E) 

## ### A HH1 Wi ## ## ^####. 

f(x+E)—f(x) 

E -u 

##1 ##f- ^7fl§M ETk Ufe #-§- E =OAS # 

a #^#4- l-# A i #41# x2ba# ####. ### 

1# #-§-§- ##### X* #tb ## ##. 

f'{x) = lim /<*+£>-/(*> =0 
^ V 7 £—0 £, 


4. Tpa^ D|§.aj 



#41 P7b -§-#4l ## xQ 1# A] 

4b t Ab°] °fl x=t 3 2] #xfl7b $)-§- trfl 
43 P# #£1- ##7l ### ### 

### ### Ab####. 

## ^7bl- 01- #### A] 4b 

/7b/ 0 °M G + 0# flfll P7b ### 7]B) ^4 3 °11 
Ai (/ o +0) 3 =/ 0 3 +3-4 2 -0+3-/ 0 -0 2 +0 3 # ##. #trfl, 
/7b 04b# #7btb trfl ##41 7fle]# 

3/ 0 2- 0 + 3/o'0 2 +0 3 °l-H-S. -§-3141 7)## #7btb ## 
## ### ##. 

(3/ 0 2 -o+3/ 0 -o 2 +o 3 ) : o=(34 2 +3/ 0 -o+o 2 ) : l 

.® 


# ##^Ai 0# #&# ##A qz&W 0# #«fl 
41 #-§- 4#fl# 3/o 2 : l# #aa # P# a] 4b G °fl A fl # 
#S#3/ 0 2 ##. 


b#°fl ## #^°fl ### lim/#)#- 
limfir(.z)7b ^Afl§b5l lim g(x) ^O##. #-§- 0 ! #je] 

x—'■a x—'■a 

tb#. 

Ax) WW 


*-*« # 3 :) lim#.r) 


zz.## lim 


sin x 


*—0 a: 


= 12b4b°l lim ^(x) = 01## 


A lim ^fj-7b ^xfl## 4)#A 41#. ol# 4H # 
4!^# ### #1 #, ### oj^-sb# $###. °1 

trfl, a#lh(L’Hopital, G. F. A. M. ; 1661 — 1704) 

43# 7 b Ab-g-##. 


^1! §a| 

# ##/(#, g(x)7\ x=a -g- A### #4b°fl 
Afl 1##A, o] #4b# a % xflEltb a# J?°flAl # 
#7b### f( a )=g(a)= 0# ####31 

°1 trfl, lim ^[fy 7b mm ### A^ei^nb. 

lim f\ X \ = lim ^ f) X \ 
x-o g(x) x-o g (x) 


^ T - sini ,. (sin a;) ,. cos.r 

© lim-= lim —- 7 —= = lim —-— = 1 

x—0 X x—0 X x—0 1 


3x 2 -x 3 


= lim 


6x—3x 


lim , 9 — 1^1 , 

x +2x 3x +4x 


= lim 6 ~ to =-g-=A 
x-o &x+A 4 2 

## ## anil- lEfe «b-4«H A b#lb ® 

### 1# #1 ^^ofl £ Age^#.. 

© lim ® 3 a: ,t 5 = lim — - 3 


2o:+7 

,. 3x ,. 3 A 

lim —s- = lim —^=0 

a:—00 ^ a;—00 ^ 
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z/=-|-^=-|-/7 
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(lnx+1) 2 


(2)m=x 2 +1Sz/=log 3 M 
/_ dy _dy du 1 


dx du dx wln3 2,r (x 2 +l)ln3 

a (D/=- 


2x 


til 5 


^4* nissldah 
2 lnx 

(1)!, =— 

(3)y=log 2 (5x+3) 
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©££.14" y = \n\x\$\ £££| 

^ x£08l ^1^ 31th 

°19. 49 A i £ £14^ 1/=^ 

£ 4 A 1 ,r£08] ^ 3I3HS] ^1M9. 

!M, (In x) r =-^°]3- (ln|x| ) / =^- c> ]-5. 

5. -T- ££U4 i y— lnx, y=ln|.r|9 £ 

1H49 9 _££ 999/9. n 99 

9°1 9iHl 9/99. 

© ££/ 997 }- -s^m ^eijo] ^9 ^ 
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(i) .tX)^ 9, y= In \x\ =lnx°1— g. 
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(1) y=ln \x\ Ol 1 / y,= \ 

(2) y=logJx| 0|S y'= x ^ na C9, a> 0, a+1) 
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5x-3 ^ ~ fgt-i)lo$ 
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9£/(x)^0 < a 


_ /(^) 

/(x) In a 


6 
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^ ^ x(x—l)(x—2) 

x(x + 2)(x—2) 2 _ .x 2 — 4 
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ln|y | =3 In| x+21 +^ln|x+l| 

—ln|x—1| 

°1 44 0 <?47 x°l1 4747 

/ _ 3 , 1_]_ 

y x+2 2(x+l) x—1 

_ 5x 2 —5x—12 

2(x—l) (x+l)(x+2) 

/__ 5x 2 —5x—12 

y y 2(x—l)(x+l)(x+2) 

_ (x + 2) 2 (5x 2 -5x~12)Vx+l 

2(x-1) 2 (x+1) 
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^H| y=x"(«7 s^r)0|S y / =< 2 x''“ 1 4 ® 0 |g 

44 £B7» 4 271 514. 
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^SSo|a!Ji 44. 


S0|| (1) y'= (2x)’ r °]-H.i 
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=/2x’ /2_1 In x+x^-T- 
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=/2x /5 - 1 In x+x^ 1 


lx 

=x /2_1 (/2 lnx+l) 
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ln|y | = In|x| +2ln|x—2| — 3 In|x—11 

°1 44 °o t, S# x°11 cfl^M n l^-«l- , S 

jL = ± + ^ _3_ 

y x x—2 x—l 

__ x+2 _ 

x(x—1) (x —2) 
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m. 

(1) (sin x) /= cos x 

(2) (cos x)'—— sin x 

(3) (tan x) /= sec 2 x 

(4) (sec x) /= sec x tan x 

(5) (esc x) /= —esc x cot x 

(6) (cot x) /= —esc 2 x 

^ - s 
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=HI §21 Disas OISSM Af^Sh^oi £Sh 
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S0|| (l)/ 


COS X V 
1+sin x / 


_ (cos x) / (l+sin x) — (cos x)(l+sin x)' 

(1+sin x) 2 

_ 1+sin x 
(1+sin xf 

1 

1+sin x 


(2) y r 


sec x V 
1+sec x ) 


_ (sec x)'(l+sec x) —(sec x) (1+sec x)' 

(1 + sec xf 

sec x tan x 
~ (1+sec xf 
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(1 )y= 


sinx 
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(2 )y= 


2—sinx 
2+sinx 


Q g0| (1 )y' = 

(2 )y'= 


(sinx^x—(sinx^' _ xcosx—sinx 

x? ■ HF 

(2—sin x) / (2+sin x) — (2—sin x) (2+sin xf 

(2+sin xf 


_ —cosx(2+sinx) —(2—sinx)cosx _ 

(2+sinx) 2 


4 cos x 
" (2+sin xf 


a 


, xcosx—sinx 

a )y 


(2)2/'= 


4 cos x 
(2+sin x) 2 
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9 (secx)'=secxtanx /- in ,,. _ COS X 

y 1+sinx 


(2)y= 


secx 
1+sec x 


olfll 


08 


cm K4* □ISsKHaK 

(l)y=cos(3x+l) 


(2)y=sin z 3x 


M0| (l)M=3x+l°l5i-aI =cos u, ^ = —sin u, ^-=3°1 -H.5. 

r dy dy du ■ „ 

y —-jf- = -r-'- 3 - = — sm«c3 
ax du dx 

= —sin (3x+l) -3= —3sin (3x+l) 

(2)w=sin 3x^2. ^My=u 2 , 4^ = 2m, ^=3cos3xol-ES 


du dx " 

y '=4L=dlL.du =2 u.( 3cos3 x) 

dx du dx 

= 2 sin 3x • 3 cos 3x=6 sin 3x cos 3x 

a (l)y'= — 3sin (3x+l) (2)y'=6sin3xcos3x 
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cm K4* □ISam 

(l)y=sin(y—x) 
(3)t/=cos z (x z +l) 


(2)y=csc (3x+5) 
(4)y=/cot3x 


(3) (cos x) /= —sin 

y'= 2 cos(x 2 +l) •{cos(x 2 +l)} / 

=2 cos(x 2 +l) •{—sin(x 2 +l) • (x 2 +l)0 

= —4x cos(x 2 +l)sin(x 2 +l) 

(4) (cot x)'= —CSC 2 

y'=|(cot 3x+j 
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S0|| (l)(sinx) ,= 
?/=cos(-|-— xj 


cos 



—F-(cot 3x) 2 (cot 3x) r 

=F( co t 3x) _2_ {—esc 2 3x- (3x)0 

_ 3 esc 2 3x 

27 cot 3x 



(2) (esc xf= —esc x cot x°1-ELhL 

y' = —csc(3x+5)cot(3x+5) • (3x+5)' 

= —3 csc(3x+5)cot(3x+5) 


194 + 
































04 


0|7||i^ 
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If4 %-§■ 4444 f(x)=X 3 ~2x 2 +5x + 40\\ CH«|01 M^0)| MX). 

1. 44 /(*) °i e44» 4 ^ 

2 . 44 /'(x) °i e44» ^k>i sxt 


0 y=/U)^ S-^r /U)7> *1^4-44 Bfl f 4#2j- ^/'(*) 


lim /(j+z!j)-/(j) 

^ -o a x 


Qf(x)=-^f(x) 


°1 ^*§- f(x )4 441^44- 71:53. 

rMy '^17 Ax) 

W. 

■ M7| 44 ;/=5x 4 +4x 3 -t-2x°| £.a44;/'=20x 3 + 12x 2 +20|E 

0| a^Sl 0|7)|£44fe ;/ / =60x 2 +24xO|C). 


1 44^1 o\nsim^m 44 <^ 4 . 

(l)y=(x+l) 3 


(2 )y=- 


0,1X11 01 °*S4» 44^4. 

(l)y=cos2.z (2) y=In 3.x 

MOI (l)y'=(— sin2x)-2 = — 2sin2,r 0 l— y"= — 2(cos2x)-2= — 4cos2.r 

(2)y'— -^- ■ 3= — °1S-S. y"= -§p 

3x x x 

4 (l)y"= — 4cos2,r (2 )y "——V 


“\. f'{x) =3x 2 — 4x+5 
2 . {f'(x)}'=6x—4 


O 44 y=f(x)°\ £44 ?/=/ / (x)7l- nl «. 
7|4"4 44a m, 44y=/'(s)Sl £4 
4# -¥-4 4 44 . 

443-5-5. 44 /(x)7l- 444445 
41 -£44 

f(x),f(x), ■■■,f [n ~ 1 \x) 

7} 4471-44 tffl, (»-l)^|£44- 

/ ( ”- 1) (x)4 £441-/(44 »t||£44 
4 4-£/ w (x)5 4444 . 
f M (x)={f in - i) (x)y 

4444 /(x)=sin.r4 ^7)1-544 

1 44^ 414 lo] 444/g- <£ 4 44 . 

/(x) =sin x 
f'(x)=c osx 
f"(x) = —sin x 
/ (3) (x) = —cos X 
/ (4) (x)=sin x=/(x) 


0 | 7)1 JE .*[4 
*l£ =a 

© oi7)i£K4^i 4 # am tw. 

© o|7||es4* l(b(lhi sag am 44. 


514 ■ tfAAhO| 0 0| S 

1.44/(x)4 6)7(1 £44 f'{x)$\ 7))^l 7 )£4 H)), 
44 /(x) 4 £44 /'(x)£ 44a# 4^44. 

2 . 441544 444 44 x l 44. 

H 4 »fg 2 | 0 |sH 

44 =5 • 47)44 /(x)°| £44/(4« 4S)£/'(x) 

4 £44# 54°5U) 47)44 /(x)°| o|t||£44 /"(x) 

5 0|SH47| a# «#0|L). 


44 A 1 w=4^4r (< 7 , r4 44 44 44)44 

f in) (x) =f (r \x) 

7 } 4444. 

£ x|^44 S r(x)=44 «m^444 
g {n \x)=e x 0 ) 4 . 

444-5-5 44444 44 4 4444 W°1 44 
4 4444, *1444, 5n44 44 4&4 44 
4 4 44. 

1 

ia| o|t||£44# 44 4 4HI 4b). 

S0|| (l)/=3(x+l) 2 (x+l)'=3(x+l) 2 4-H.5 
y // =6(x+l)(x+l) / =6(x+l) 

(2)y'={(x-l)- 1 Y=-(x-l)- 1 - 1 =- 1 

\X 1) 

4-5-5 

/=H(x-l)- 2 r= 2 (x-l)- 2 - 1 (x-l) / = (jr f 1)3 
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2 

SSI 0|7||£S4» TV 4 2WI tW. 

# 0 | | (1) z/=cos 2x• (2x) /= 2 cos 2x°lJELiiL 
y"=2( — sin 2x) • ( 2x)'— —4 sin 2x 

( 2 ) 2 /=|o|£ S y"= - \ 

x x 


3 

SSI 0|7||£tK*» TV T 9M tW. 

soil (l)/=^ln x+£ x * 

/=£ x lnx+^- —+£*• —+£ x (— V) 

=e x (ln x+ —-V) 

V xx/ 

(2) y'=2 sin x cos 

y ,f — 2(cos x cos x —sin x sin x) 

= 2 cos 2 x—2 sin 2 x 
(3 )y'— 4xV+xV°l HS. 

/=12x V+ 4x V+ 4x V+ x V 

=e*( x 4 +8x 3 + 12x 2 ) 

(4) y' =cos x+x(—sin x)°]JELiiL 
y ,f — —sin x —sin x—x cos x 
= —2 sin x—x cos x 


1 122ft 


03 2 0|7||^4S^^ah 

(l)y=sin 2x 


(2)y=lnx 


oilxll 


02 


cm o|7ii£i^4« 

(l)y=x 2 \nx 


(. 2)y=e x cosx 


M0| (l)j/=2x-lnx+x 2 - =2xlnx+x°l-E.S. 

y"=2-\nx+2x- — + l=2lnx+3 
x 

(2 )y'=e x cos x—e*sin x= e x ( cos x —sin x ) °1 HS. 
y"=(e x )'( cosx—sinx) +e*(cosx—sinx)' 

= —2e*sinx 

(l)y"=2lnx+3 {2)y"=—2e x sinx 


i^l 3 o|t|1e®K« ^sfojah 

(D^—^lnx (2)y=sin 2 x 

(3 )y=xV (4)y=xcosx 

i^l 4 m^y=e- x sinxO\\ cHSK>1 c[^o\ 

y"+2y'+2y=0 



\/y\/*\/s 


o|gfi o|=j 


4 

^ch*i #£^1 o|7||£li47i £S=! §Ajo| 

guas ssw 4 smi m. 


X|4S4>, SHS42I $]SM cbg 

2 } ^01 □H-M-SU(Maclaurin) •^4 1 -S 0|g§j-ii|-. 

X|4tf4, S0| f(x)7\ x=aM fitf 


M0|| y'= — e~ x sinx+e~ x cosx=e~ x (cosx— sinx) 
y"=—e~ x ( cos x—sin x)+ e~ x (— sin x—cos x) 

= — 2e~ x cos x 

/'+2/+2y=0 


7 | 37 | 


S*ll 2|E| ^ M^rf(x), fi r (x)CH| CHoiOj f'(x)=f(x ), 

/(x) = -ff(x)« Et^A|7fe tf4^i 2J#* SMI m. 

*0||® fix) =e /(x) = -g-* /"(x) =c- r 
°1—S /"(x)=/(x) 

^h^r-fl'(x) =sinx^ nfl, g'(x)=c osx, g"(x)~ — sinx 


Sfe S&! T l ZJ’0||Ai ^th B mi 4§o| 

/(x)=/(0)+/ / (0)x+*^p-x 2 H-h ' /r ^!°’ > ■ r ”+'" 

0 |mi, ii-r 1 /(x)# 7||^5|-0| wS olSSi w7||S.li4 L 

/ B> (x)°l x=«0||A1°| 4* ^stK o|» #0| f(x)=e x °d mi 

e - 1+x+ fr + fr + - + fr + - 01 -^ * =1 > 1* — 


nHSJara 7h77hg g, /i°| St* CH 4 2l^K 

^= i + i +^r+^r+-+^r+- 


(e— 1+^-+ 


2 ! 





+ - 


w! 



g"(x) = -g(x) 
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7ls I 


1 4144141444. 

(l)y =— xt 
x+l 

(3)y=+- 


2 4-B- 441 41444. 

(l)y=(5x+2) 3 


(2 )y= 
(4 )y= 


(2 )y= 


x —5x+l 
x 2 —6 


U-3) 4 


3 4444 4141 4144 44 441- 414*14. 

(1 )y=fx (2)y=Jl—3x 


4 4144141444. 

{t)y=x z (x 

(3)y=x^ 

5 4144141444. 

<1)y =4r 

(3)y=ln 4x 

sinx 


(2)y= 


7? 


(5) y= - 


(4)y=4 


(2)y=5 3x 
(4)y= (log 2 x) 3 
(6)y=sin 3x 


6 41444 °14514414444. 

(l)y=V4 (2)y=xsinx 

(3)y=2e 3x (4)y=ln 2x 
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[«H0 p.210] 


© 44^1 


© 4^44^1 


© D|^>g 


© °w±°\ ni^ig 

y=x a (a^ 4j+)°] £tf+ 


© D |h g 

0|£| 7W @4*21 


© 0|7||£*h4 


?o|| (l)x=y 5 4-H-5. ^-=5y 4 


dy _ 1 _ 1 


dx dx^ 5y 4 5 5 /4 

dy 

(2)l-W,x=i=l»lHS. -f-=-+ 

dy__ 1 __3___ 3 

dx~ dx_~ 2y~ 2(1 —3x 

dy 


^it| y=a;' 2 (afe 

St + SMI SW. 

Al^ 

ST, 

#o|| (1 )(=^x 2 (x 

(3)t/=(3x^ 1 



3x 2 (¥ 
(4 )y'=ex e ~ 1 


=ai tf+°i §2| nisa, s^s42i nisas 

oiStt 4 SMI iW. 

son (i-> t/= (4(4i) ~e x (e x +l)' 
w " ^ (/+1) 2 


■ (4l) 2 

(2)y , = (54 / =5 :te! (ln 5)(3x 2 ) , =6^-5 3r! ln 5 


&+°i §2| nisas oissf 4 smi sw. 


|0|| (1 )y'= 


{3) y '=-7 


(x+D 2 


( 2 ) (- 


-2x+5 


(x 2 -5x+1) 2 


/ —4+18 

(4) y =- 4 - 

x 


=fil nisas oiSSf 4 SMI iW. 

#0|| (l)y / =3(5x+2) 3_1 (5x+2) / = 15(5x+2) 2 
(2)y / ={2(x-3)-Y=2{-4(x-3)- 4 - 1 }(^-3) / 

8 

(^-3) 5 


^Hl ^lf+2.| □ISS* OISW 4 SMI thCK 


(3) y / =(ln 4xY=~-(4xy=-^ 

4x J? 

(4) y /= {(log 2 x) 3 } / =3 (log 2 4 2 (log 2 .4= 3 ^°|^ ^ 


(5)/=( 


sin x 
1+sin x, 

(sin x) / (l+sin x) —sin x(l+sin x)' 
(1+sin x) 2 

COS X 


(1+sin x) 2 

(6) y'= (sin 3x) /= =3 cos 3x 


=±t| 0|7||£S4» +l h + 3MI tW. 

# °" ( 1 ) 2 /= 27^’ /=_ 4^1 

(2) y'= sin x+x cos x, y f! — 2 cos x—x sin x 

2 


(3) i/=6e 3x 9 y"= 18c a 


(4)y/= ^=i’ /= 


.r 
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j/B/S 7IS 


1 


•21 tf4-l §2| nisas o|=5(oi JE&4I 

4 2)t|| iW. 

,,, s -2(x 2 +l)+2x-2x 
w 11 1 W (x 2 +l f 

2(x 2 -l) 

(x 2 +l) 2 

lim /( 1+x )~/( 1 ~ x ) 

x^O X 

= iim /(l+- r ) ~/(l) ~/(l—-*0 +/(1) 

.z— 0 X 

= 2 /( 1 ) = 0 


=21 *°| D|SS4 t)§t)42| n|SS* o|= 
3(01 DIS7II4* /t) 4 2MI SW. 

#0|| /={/(x)) 3 +3x{/(x)) 2 /(x) 
X=2°M^ nlH-^1^ 
/={/(2)} 3 +3-2{/(2)}/(2) 

= l 3 +6-1 2 -2 = 13 


sgfl ?ie I 


[SH9 p.210] 


1 /(/ =-f^-ofl tfls-H lim /^t/l /(/_ /) o] #4- ^}oj5}. 0 *^| £°l D|#ia 


2 D l^r7l~^t3:^/(x)7l- 0 

/(2) = l,/(2)=2 

1- nfl, tNr ;y=x{/(x)} 3 il] z=2°M°] nl w.^1- 


3 ^f(x)=x 2 +6x+ 1 (x>-3)S] ©q^fil ni^ 


dy , 

<iz 


0 q^ai ni^-ig 

•y^ra^sj stt4 




5 lim — In g"+g 2J: +^+-+g lte =5 ^ ^ 105 ^ 


0 °w^°\ D|^.»g 

X|4*42| £#4 


6 -t//(x)=^“ + ^l rfl«M /'(0)=3,/ /, (0) = 12^ Ufl, ^ & 


=21 nisas 0|=5(o| DISTII^* 4K 4 2 )t|| 

itch 

S0|| g(8)=a^JL f(a)= 8 

^r, /(a) =fl 2 +6a+l=8°]-H.S 
/+6a — 7 = 0, a=— 7 31-trtf=l 
«>-3°lH5. «=1 

y(8) =1°12, /(x)=2x+6<>l-E.5. 


/(8): 


1 


/(l) 


J_ 

8 


=21 qn-421 nlSS* 01=5(01 £^4» /D 4 2)711 
®hD(. 

S0|| x =/(.?/) °]S-5l x=tany, -^-=sec 2 y 
dy _ 1 _ 1 _ 1 __1 


dx dx sec/ 1+tarry 1+x 2 
dy 


*21 &8&42I nisas o|=5(o| 4 2)711 

itch 

x_i_ 2x_i_ _|_ lOx 

SO||/(x)=ln— - in - 0 ]2j-3l-'g /(0) = 0 


f\x) = - 


10 

/+2/+- + 10/ 
10 

/+/+•••+e lte 
10 


/+2e 2r +- + 10e 1 ° 
e x +e 2x +---+e Wx 


o r 1 1 £ +£ H-l“£ 

o = lim— m- — - 

x — ►o X 10 


= lim / ( x)-/(°) =/ . (0) = ^ =5-5 


-o x—0 

n)- 5 !-/ 10S = 55 


10 


=21 0|7H£S4* 01=5(01 □ | §7114* /t) 4 2)7|| itch 

*o|| f{x)=e ax+b +axe ax+b =e ax+b (1 +ax) 
f(x)=ae ax+b (1 +ax)+ae ax+b =ae ax+b (2 +ax) 
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[*H0 p.211] 


1 %^rf n ix)=x n (0<x<l)°11 tflsM g(x)=\im^f k (x)^JL t ufl, 


© *kA,0| S.O| D|“.HH 


I- Hm JL *±——=3 lim ——=5 

x—i x —\ ’ ^-*2 x—2 

\ "fl, ^ y=(g°f)(x)H\ ni« ^oj5}. 


2 ^ tHr/(*), g(x)7\ Inn Jy ^ l * =3, Inn =5 


© ir-g^si 


3 ^Nr /(*) <H1 /(*) 3 ^thrt- ^(x) B]-JL ^ ufl, 

Ijm gW" 1 =3*^134. °M/'(1)S) 


0 OI^OI D| HUH 


4 ^/(x)=ln(y-l)(*>lH^*H H 


/(«) 




5 tHr y=e a: sin2j;7]- S.y=- 414 1 ^°11 y"+ay'+5y=0-%: 


0 °1^4ft D| HdH 

S=Lft4ft EU4 


0 o| 7 ||i ^4 


=s| ftfttiaft nisag oigsM n|S ?||4 
» aw a smi sift. 


oil 4 ft 4 /(•£), £f(^c)fe 

fix)—2 


lim 

1 x—1 

Six)— 3 


lim 


= 3°M /(l) =2,/'(l) =3, 
. T 9 = 5°M g (2)=3,g'(2)=5 

x -2 x — Z 

-H ftaftft 5ft z/=/(/(x))/ , (x)°l-5.a. 

^a^^/H^ft .r=lftlftft ft44]a4 

</(/(l))/'(l)=</(2)x 3 

= 5X3=15 


*s| ft® 4 ft nlSSw oigglft 54 ft 4 ft 

sfe ft* aft 4 sail sift. 

*o|| lim g(x) ~ 1 =341 ft 

x ^2 X — Z 

<?(2)=1, /(2)=3°lH3. /(1)=2 

i i _ i 

V (/(D) </(2) 3 


/'(!)= 


/'(0)=3°M g 4 =3 
/"(0) = 12°M 2ae b = 12 
ft-ft-ft 0 = 2, 6 = In 3 


i/e/ft ft§1 


*S| *ft nisas oissift DIS 7 II 4 # aft a % 


rO|| g(x) = lim S ar 

W^oo ^—1 

= lim ( x+x 2 -\ - Vx n ) 

n—*°o 

= lim X( \-f ] - = Yh (0<x< l) 
x'jl—x) — x- (l— x)' 1 


i 7 ii m. 


'(*) = 


Cl-xr 


(l -*) 2 


ft-ft-ft 4 i )=4 


is I ftftftaft □ !*£« 0 |§ 5 lft 54 ft a^Sfe ft« 


SH 4^ 9J 7)1 o| 


711 ftft. 

Oil fta/(^)=ln(x 2 -l)(x>l)ftl tfl*H 
2x 


/'(*) 


x-1 
fin) _ 4 


o|H.S. 
h 2 n 


n =2 fl 


= 2 


^=2 n(n 2 — 1) ^=2 ^ 2 —1 

1 1 


= lim S 

W—oo k=2 

= lim f 1 a 


n^ook=2\k —1 A?H“1 

1 1 1 


n 


=i + j-=j. 
wa i ) 2 2 


*s| 0 I 7 HES 4 * 0 |* 81 ft DI 571 I 4 * aft a ft 7 i| smK 

*011 2/ / =g' i: (sin2,r42cos2.r) 
y / ''=a(4cos 2x—3sin2x) 

°|bs a-c- fta ^°11 

(«a2)a(sin 2x + 2cos 2x) =0 

a= — 2 
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eh y=/(^)°1] hh^. 7]S7]7|- m°J 

e-Ajhseeesie. 


a#4h t-g- 



0^|D|q|A£| ‘71# ^7|’ 

3^2]- gCj £### ^4 ^^44 #0]^ 4# 

OlSf m £#AJ4 ##§ 0]#^ EflOJ^ #43# 41### S> 

m mwmms-, 44i4fe#s»?K4i addera 

3Cfl 3E)^4 ### Oj-2.7141413 (Archimedes ; B.C. 287 
~B.C. 212)#7l44 21245414 ^0H4 SP^Cfl7m7}-2Xh?HcmS^!a^SI 7l#£ 
mm end HKieid tsjmitn 

«md *m nR^^Aiis^WMiT), <443 

14 m <&=?%£ S7l^ SfllAKMythBusters)Hfe HSaWI m 
# 1S°L} #3}# 7l#4 #$l43 m MIT## T2M S 

26 m 2 3714 #*)!£. fJM W## ^ddl mm 41 3# 
4 m =mm ^ ^^xit #m 

01 ^OflAi 0^14434 71# #7171- m ^7lSM)fe tf ]ig# 

401414,01-27144371-£#44 



he 7 IS 

he 


h 

esy=/w ee m («, /(^oniA-ie 
hhe e-Ajhs t«- e he. 

2. eee aefls 
e ^fllt al 
esie. 

aj- 

a^se ^.e, le-s iw eee 
#7]-, 7 D ef eeee a* h-ta, a 
e-se aefls°i 7 fl^s ai s he. 

as. 

TT 

aaflsi as, h-es h 1 !!- 

£ he. 

h 
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^jAIOI UHHAI 
Id! 1 O O ”l 


• ^44 g,fc§4j* 4it 4 °ic|-. 


™V<>\ U 0 ^ A -J# °l‘g 1 ll 7°^? 


U4 nils a)j= #Ei^Eio| aii^oj oj^jg. m L ^LH #0^ 0 | ailiJ°| 

CHS 2S 45°^. ^H5.|^h X m 5LI2J# 414 S0| y m7\ 

y= — -^-x 2 +2x 
4 

am m cch, mmo\\ & 4 ch mm. 



1. 3 P(2, 3)o)|a-|o.] s-yo| 7|#7|» 4 §kh M4. 

2. IS oiH^KH 0| my 44 S P(2, 3)cH|Ar|—I §44 &44S4aKH 


gCIfr 5j-£j°| ghgAI 

4 4i, 2/i)fi xmzi 7|#7| 

7h m4 *|44 &4drr 

y-yi=m{x-xi) 


m^d y=f{x) ^ % P(«, /U))4H4 ^ 0 ] 7l 
m4d y=f{x) 414 tt ^ P4W4 dldim d§ 

(«, /(«))!- 7 }^y]Af(a) 9 l *W°1hs 3 

y-f(a)=f(a)(x-a) 

°}A. 



O 


WAjO| HKgAI 

44 y=f(x)S\°\ 4 (a, /(a))oiwoj §44 &44S 
y-f(a)=f'(a)(x-a) 


it? StS 2 | o|sH 

tt§ • *4mAEi°| 2.^01 aafe S.M 
4 44 4 S0)|Aio| 444 7|#7|fe Dl^Tfl 
44 4** 8MI 44 444 o|D|# 

M7|| *14. £E*1 m#4* sm 44LHI1 ZL 

tt44 mt!4s ?skh 444 71 * 71 # ?st 

4 4 ** SMI 471 ¥lff mo\c\. 

1 . f(x) = —|-X 2 + 2^Hj- dm 
f(x) = — |x+2 

4 -4-4 x=2didd 444 dSdfe 

/(2)=ioim. 

2 . 7 i 4 - 7 i 7 i- ioiji 3 ( 2 , 3 ) 4 - 44-m 214 

4 'o v 444 y— 3=l(x—2), 4.y=x+l 
44. 



^>yo| u o ^Aj 


mys aie 




© 4S71I4# 

OISSKH 

^44 444 444* 44 

-a. Ol 

~r aa 

711 4EK 




©444 44011 cm 

4&-1 7)x| sil^tt 4 

SMI 

44. 




■ 4£44 #S|: 

a 



1.444 714714 447114^ 7 ^hs 44 44 4 
4 °M 4 444 4444 71471 ( 44 - 7114)4 4 m 
4 44 444 444 444S 44 44 444 4 
* 114 d mm 4 m. 

2.4441 4M 444 4444 444144 444 44 
4, 714471- ^44 444 444, 44 44 44 
444 444 4444 41 7\A s 444 4 44. 


0*44 (x u 7l )4- 44-m 71^-717V w4 444 4 
444 

y—z/!=w(x—x L ) 

•44y=/(x) 44 4 P(«, /(a))4)44 444 
71471m f'(a)°]E.^ 4 P4144 444 4444 

y—f{a)=f\a){x—a) 

• 444mm 7]-s7]7\ m9l 44 y=/(x)4 444 
4444 4-44- 44 444. 

(1) 444 P (a, f(a))S. ^44. 

(2) 4-44 f(a)=m c > 114 a-g- 444. 

(3) y—f{a)=f'{a)(x—a) 414 444 4444 4 
44. 

•44y=/(x) 4dl S14 4 (a, iff)4l4 4 4 

441 mm 444 444m 444 44 444. 

(1) 44S P (a, f(a))s. ^44. 

(2) f\a) #4-44. 

(3) y—f{a)=f'(a) (x— a) 41 x=a, y= 444 

4 444. 
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=H| £|°| ^CHtJ 30IW ^AjO| Hh^AI§ 

4 °*M §W. 

S0|| (1) /(x) =x 2 —3x+45 ip-0-«i 
f'(x) = 2x—3 

* (1, 2)°]}X\«\ 7]^-7lt 

/ r (l) = 2-1 —3= — 1 

M^Rr ^Md^l 

y—2= — l(x—l), y=—x +3 

(2) /(x) = 2x 3 —4x+15 
f\x) =6x 2 — 4 

^ (-1, 3)^^ 711-71^ 

f'(-l)=6- ( —l) 2 —4=2 

4^i M^Rr ^Md^l «<R§^ 

y— 3=2(x+l), y= 2x+5 

(3) /(x) =e*—15. /'(x) =<d 

^ (1, e-lHm ^Md^l 7l^-7lfe 

/(D=e 

4^i d^Rr $#2] u <HH^r 

y—(e—l)=e(x—l), y=ex—l 

(4) f(x) =cos x5 4— 1 3 f'{x) = —sin x 

3 (f, y)°M5] 714-71 

dt)=-4 

RbM 9-*Rr dRdR 

l _ /3 







=H| ^-yo| 7|#7|7| ^01^ KH, l, h: S^S 51 h 4 

SRil thDK 

SOU (l)/(x)=te^tf[ f(x) = 2e ta 

^ 3 } x 2 )- 5 -a a^JL Sl-iS ^7451 7 l 4 - 7 l 7 > 2 olH 5 

f(a)=2e*‘=2, a =0 

°M, /(0) =1°1H5 4«Rr ^3] HJ-^A] o. 
y— l=2(x—0), i/=2x+l 
(2) /(x) =sin 4x5 4—?!. /'(x) =4 cos 4x 


^^■^1 x(o<x<-|-j 2J-J5.-1- aR-al ^1-®I ^^d^l 714 

y]y} 2 °l 55 

f'(a)= 4 cos 4a = 2, 4a=-^-, a = ~^2 

ol"JI, /(l^)= ^° 1^-5 WR m*\ «o^Al4 

y-^=2(x- -g-), y=2x-f+^- 


SS sH s 


O ^ ^ 3°1 3 

0114 ZL ^ol ^ol Ejxln]- 474 0^0} ^ 

<W1 &4 3*Rr ^3 3*-» (a, /(a)) 

5 #5, ao} ^ 4^01: 44. 
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0 ^Ajo| J. ^ Sfc|. 

(2) £434 56# SMI 14. 

CD 0|7||nth4S o|g44 43°| £44 M^s 
eras 4 smi 14. 

@ 114 zzh||=4 7H§1 zlH 4 SMI 14. 
© 114 zLatjn# oigsioi TOHW 34£! 
114 35KM 41&« 4ln, os IS 
1 1 SMI 14. 


24 ■ 1£34 oo !2 

1 ■/*(«)=051 34 3 (a, f(a))7\ 143 
°i =)7i n 1 . 2.4331 34 

14. 

2. 7fl^S ZL5)3 C|1 1431 <>1-8- 

44 ZLl 4 517)1 14. 


5 130^ 


®[14 2BH“ 

• 140 J zl&Hs°| 7HS* =rn 4 14. 

£fi 3 [ |so oj^j-ifl of £ 01 ^^? 

cm [Am m [Am 2 ]°| s A, B, coiw £1# ^hail^. noi fin, ggoil said fiAK 

[A® 1] 


[A® 2] 


1. [AKi 1JCHIA-1 3 P7|- 3 AoM s C77 |a| 41# cchE-h 44 # mi, 1 P0M4 #34 7|# 
7|°| 1J>S ^B\0\ MAh 

2. [Ah3 2]0||Ar| # P7h # AOM # C77hA| 43# 44 #4# fll, 3 P0M4 #34 7|§ 

7 1 —1 mm smioi mak 

Q ZLSHAi ^A d ^- 45 )- HI xHM. n&§- xrfl, 71^714 ^71-4^ 

oj-eflM. f^2, 7l^7l7> 7 d V^44 1-444- •£4 44 

c>|4 44H1A-1 44 y=/(ar) H 444 ^|P, Qofl o] J= 
3 aH 41 4£°1 HrPQat}- W ^HIHl 4iL4 43 y=f{x)±= 3 

H4W oj-eii^ 14(354 3a iirnn. 13. 

am p, Q Ajo]o| 44 4-4 4401 41 pqm-4 4 -aj- 44^1 444 44 
y=f(x )4 °1 4a H(a4 °Hla 44. 





3.^^ 711^^ ZL oji. ^oj 42.3 

«VHAl lUfe &2J4, 

ft Aj-^kg- 

4.49JS4 412M- 414 3MH1ais 443 440 ] 
344#- 4 hai Sh-ysfM#- 44. 


MS sHs 

O 44 y=/(x)4 ^44 444 4-B-4 4 0 1 4 ^ 7j- 
x] xj o|i 4 5(4. 

( 1 ) 44 (a, &H 444 5144 4 4 x u x 2 ofl cfll 
^ X! + X 2 ^ fixj+fixj) ^ ^ 

44 y=f(x )4 44: (a, 6) °fl A| oj-eljs. -HCE. 


If4 SfS4 0|sH 

S4 4S • #^*o||A| I4°4 ohaH^ M#®l 444 
44 S^th 44 44 444 ^o)|Ai°| ^44 7|*7|4 
as* 4 o)MJi 444 7|#7|£h 444 M4^1 M#4 4 
711# ^ohM7| 4th 44014. 

1. ^44 4171 7} 17>^-111 514-. 

2.344 41717}- 4-^3-# 4 V 1 44. 


14^- aH4-4.14. 

(2) 7=/(x) 4 ZLHfl4.7}- X = fl4 I'oHlAi 

3 («,/(«))41 Ai4 34^4 4^41 5i# 41, 4 

3 y=f(x )! °P4I^ 4^- 4.D44 

4 14. 

(3) 44 44441 f'(x) y\ 47>44 zl 44°11a 1 4 
3 2/=/(x)l oh 2 )!^- H(ai 4 m. 4D44n 
14. 


504 4# 






























X|/£/4/S 

ZLSH22.I =L^ Hlb Hb 0® S^Sh7H| 

aa sab 0*10 eheee as, eee e 

A, SEE, SEE #°l §as AH® aaHaoil 
L4EH4|CHO|: 5W. o|ii||, SESOIE ES°I ES4 
s^b oiTnatfbi- oig^s tMi a 4 00 . 

o|7i|E.t}bb §4 y=f{x)°] ES4 y=f'(x) 
oil cHSM 4A| £04® Etf y=f"(x), 

/4 00 1 EEEE. 

(1) /"(x)=oo| 4 e shai S («, /(a))oiW m 

SESOI 4b 0b ohIE. 
o\\m *01 EE y=x 4 aoil E (o, o)b 
/ // (o)=oo|A|a SESo| OHIE. 

(2) /'(x)°| 02] SSb/(x)°| 02] *0011 E 
SEE. 010® f"(x)2\ f'(x)°\ EMls EE 

ES 11)4 021 SSb/'l)4 02| #0 
E SEE 7|®7|2| #00)1 ESSIE EE. 
EEA| x°| 0® #7lA|?|SAi aaHaoil EE 

§ aa mi a|t|| EE agog. sso| s|S 

00 Z(x)2| 0b §00a, 0|nfl H) >0 

o|E aaH“b 01 el||s M^04. 

ES AMI Etfo^. aso| s|S00 /'(x)°| 

0b 0S0 e, o|kh / ,/ (x)<oo|E aa||Eb 
EE **S1E. 

1 

EH I EE4 £=4 E0S ES 4 9M SE. 

gO|| (1) y'=3x 2 +VZx+3, 
y"= 6x+12 
1=0411 x=—2 

x>-20ufl, 1>0, 
x<-2S n fl, /<0 

HE EE y=/l)b x>-2°J i °Hs -i## 

E, x< -2a El as ##H. 

(2) /=b(l+x), 

1=b( 1+x) + e x = e x ( 2+x) 

/=0E1E x= —2 
x>-2S n fl, y"> o, 
x<-2S n fl, /<0 

EEE EE y=/(x)b j^> — 2a El EEls. -H-E-E 
e, ,x< —2a EH Ee. ®^-EE-. 


HI OjEl^E}-^# EHM EE[0] fsf ^AH# S#. 
EEH1E / // (x)>0ol 1 E °1 EEH1E x 7> #71-1- 
E1 /'(^)^ f7^f£b 7l#7l7> #71-11. HA-] 

^y=/(i)^ El## zl=J1 &>] o) #1E1E leflS 

mm. 

ii7>xis m / // (x)<ooii °] ##eh 

X7\ #7>1 1 f{x)^ ^1# 71 #717}- 

m. W ^dF/Wr ^-#1 lo] o] 

E1E EEL ##11 






#AJo| 2MZ\ M# 

#4 */=/(!7h o|S E0E]A| 

(1) / // (^)>00|S EEy=/(x)b 0| EEElAi o^HS S1®H. 

(2) ii) cools EEy=/(x)b oi EEEiAi as mmm. 


011 XII 01 □1# #aho| 2 . 3.4 M## SA^^ah 

(l)y=x 3 — 3 x 2 +1 (2)y=sinx (0<o:<^) 

Q #0| (1)/(1=x 3 -3x 2 + 1°HE1iS 
f'(x) = 3 x 2 —6x 
f"(x)=6x—6=6(x—l) 
f'{x)$\ #E#x>ia El f"(x) >0°1— S °1 # 

1E1E 1E1S ##1E, x<ia E1/W<0EE 
s oi eshie m ##n. 

(2) f{x) =sin x#E IE 
f'(x)= COS X 
fix) ——sin x 

/ // (x)a #E# 0 <x<ffa El,/ // ( 1 < 0 ° 1 —-hL °1 
EEE1E as ##11 




y. 


y=s 

inx 







O 









a d)x>ia ei ieis##, x<iaEiasi 


(2) as A 


1 E# #y°| ### SA^^BK 

(l)y=x 3 +6x z 43x41 


(2 )y=xe x 
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=±ti ^d°l 


oh O | 


711 &ch. 


#0|| (1) ^t 2 /(x) =x 3 — 6x 2 +12x^3. oj- 
’Jl f\x) = 3x 2 —12x+12 
f{x) = 6x —12 = 0°]|A-| x=2 

x=25] 4-r-°fl A 1 / r/ (x)5] 4311- 

x<2°l>3 f"(x)<0°]JL 
x>2°]?l f"(x)> 0^1^. 

^5M (2, 8) 

(2) tHr /(x)=x 4 +2x 3 -2x+3°le]-JL Sh’S 
/'(x) = 4x 3 +6x 2 —2 

/*(x) = 12x 2 +12x=0<>M 
x = 0 3L-b x= — 1 

°1 II H, X=0, X=— 15] f"(x)$\ 

JjkSll- ^A]-S]-b| 

^<-lol^ / // (x)>0olJL, 

-l<x< O^l’Sl / // (x)<0°]jI, 

x>0°]^ /'(x)>0o]c|-. 

rq-Bj-A] al^cgS] 

(- 1 , 4 ), ( 0 , 3 ) 

(3) IK 2 /(x)=ln (x 2 +1) < - > ]5|"jl 
2x 

x 2 +l 

2(x 2 +l)-2x-2x _ -2x 2 +2 
" (x 2 +l) 2 


=a}. 9] _2. 0 0 >o] ^-g -° ^ y]-¥fe *\o\} foj-ix}. 

y=f(x) -rM] Sfe ^ ( a , /(«))°fl x=a$\ 

°m ^ ^ y>l nfl, 

°1 ^ («, /(«))-!• ^ y=f{x)$\ W. 

.£=0^ /*'(*) ^1 -^-3l7> yppfe ^ ( a, f{a))7\ o] =a}°] tq^jo] 

3-, °H f(a)7\ f(a)=Q°}A. 


9 S^Sow ^-yoii gsit 

SJHhWOj 

n ^4 JHARLteh 


f'(x) = 
f"(x)- 


(x 2 +l) 2 


f"(x) =0°fl>H x=l 3L^x= — 1 
°1 II H, X=l, x=— 15] 2f4-°1]A-] / // (x)5] -^-S-g-2 

^<-lol^ /*(x)<0°l:H, 

-l<x<l°]»l /"(x) >0°]ol, 

^>1°1 1 3 f"(x)< 0 <=>]c]-. 

4sH H^gS] 2]-S^ (-1, In 2), (1, In 2) 
(4) 5M 2 /(x) =tan x2]-al 5]-o| f'(x) =sec 2 x 
f"(x) =2sec x tan x sec x=2 sec 2 x tan x 
f"{x) =0°]]A] x=?r 

°] II H, x = ^5] 2J--T- 0 ]] A] f"(x) 5] -T--51-11 l£A]-^]-a] 
x<^°]’S / // (x)<0°] JL x>^°]’S / // (x)> 0 o]c]-. 
“h^M ^^^5] (», 0) 



oil All 


02 


^ y =/(j?) ^ ^ W. 

ui^i;go| iij-AH 

0|7#EB4* 7Wife ^/(x)O||Ai/"( fl ) = 0O|Jl, X=fl°| £M?0|W f"(x)9\ V37h 
AS S (fl, /(a))fe ^4d y=f(x )°I a^oich 


z/=x 3 +3x 2 +3x+2°| ?5|0|a|-. 

*0| /(x)=x 3 +3x 2 +3x+2H]-JI^’a 
/'(x) =3x 2 +6x+3 
/ // (x)=6x+6 
f V (x) —0°]]A-] X— 1 
X=-15] 5]^-o]|A-] / // (x)5] 

x<-lH nfl/* , (x)<0oljl 

x>-l^nfl/"(^)>oo]c]-. 
tt)-H]-A] ^^5] ^ (-1, 1) 



a (-1, i) 


m 2 


^yo| 9-S|-cHah 

(l)y=x 3 —6 x 2 +12x 
(3)y=ln (x 2 +l) 


(2)y=x 4 +2x 3 -2x+3 
(4)y=tanx (0<x<2^) 


XI/E/xj/a 


4 h xfe h 4 /(^)=^ 3 +^ 2 +c^+6/o|| cHol-01 

/'(j:) =3<2j: 2 + 26^+c 

/ r/ (j:) = 6«x +26 = 0 0|| Ai x=— 


/ l~to + 0 + A~to _# . 


- a(_ w + v + H _ ^ + ^ 


+c( ~ ^ +t r d+a \~ 


+i| “¥'rV¥" ;,+rf 


= 2^z 


'l¥ l+26 


-A_y 

3^ / 


+ 2c 


~^r 2d 


= 2 A-^r 


W y=/(x)fe 


-w«n--5r )°i 


o|ch. 


SQ6 4# 












































qt/(i)o|W 

/(«)= OOUl x=tf°| 5^011 
A1 /(a)2| +S* SAl«tO| 

essracf. 


/(*)£) ol^£^/'( x )7l-^xfll-Tifl 1g^°] ^cj]^ 
f{a) =0, /'(a) <Oom /"(«) = lim /U)-/^ = i im iM 


U o^ 


x— a x ^ a x—a 

°H /"(a) < 0°1 HS a°\] 44*1 7}77}^ x^l i^SH 44>1 ^^4 £ SM\ 


x<a°AH,f(a) = }im <(H-E 


f{x)> 0 


x>a*ll nfl, /"(a) = lim 


/U) 


<0*l^s. f'(x)<0 


"H*l ~?Hr 4^°^ /'(a) 3 4^7> °<MW 4°^- afflHS 

/(x)^x=a^H+^o-|4. 

0 n>^7l-xl /(«) =0, /'(a) >0°)# ^/(x)fe x=a<M 4^4 fi. 

^m. 

OlTllEi,^ 0|gtl ^CH s\ ^o| nhg 

0Ht5=g4# ffl^y^/(x)0]W/(fl)=0Sl CCH 

d)/ r («)>oois/(*)fej5=fl0iw ^A0|cK 
(2)/"(a)<00|3/(x)fex*aOf|A| ^C||0|Cf. 


oil n 


03 


0|7||£tJ-4* o|gg|oi S4/(x) =xV r °| ^shojaK 

H0| /'(x) =2xg - *—xV*= —xe“*(x—2) °|S.S 
/(x)^OoflAi i=0£fei=2 
fix) = 2e~ x — 2xe~ x — 2xe~ x + x 2 e~ x 
=e~ x (x 2 —4x+2) 
f(0)j^f(2)$\ 4^1- *WS 
/ // (0)=2>0,/ // (2) = -2e _2 <0 
45M ^T 1 /(z)-fez=0^ nfl 
/(0)=0°H, x =2°d "A ^^r-8:/(2)=4g- 2 ol^. 



;xa 

IT 


y=- 


T" 




\ 






0 





a ^st: o, 4e“ 2 


@1 3 


0MEB4* OISSKX q# tt^q BSKXah 

(l)/(x)=2x 3 —3x 2 +l (2)/(x) =x 2 lnx 


(3)/(x) = - 


(4)/(x)=x—2sinx (0 <x<2tt) 



tc|-5|-A-] fix) ={f'{x)Y> 0°]-H.S 

/'(fl)>0°l sltf. 

3 

=hi oiTiiss^a oissk>i ti+^i mt& + 
H 4 2MI iW. 

#0|| (1) f'(x)=6x 2 -6x° 1HS 
/'(x) = 0°M X=0JE-bx = l 
/ // (x) = 12x—6°1-5.S 
/ // (l) =6>0, / // (0) = —6<0 
rq-Bj-A-j /(x)-b x=0°M 

^8S:4/(0)=1°K X=l°\}*\ 

°l:a+!«^/(i)=<W. 

(2) f'(x)= 2x In x+x=x(2 In x+l)°l-H.5. 

f'{x) =0°M x=e~^ (x>0) 
/ // (x)=2 In x+1 +2=2 In x+3°|,H.5. 

/ // (g-l)=2>0 

fj-4 1 /(x)-fe- x=e _ ^°llAi 



3-^^ffe 2) = -^olrf_ 


O/(«)=0, f"(a)> 0<q«l 
r(a) = lim //(x) ~ //(a) 

x—a x—a 


- lim 


fix) 


x—a x a 




x+aH nfl, 

f'{a)= lim — — >0^1 .Eg. /'(x)<0 

x—a— x a 

x>a^ >q|, 

f'{a)= lim >0 o 1-EL5L /'(x)>0 

x—a+ X ZZ 


(3) / , (x) = l- ^ < ^]HS/ , (x)=0 o 11a-| x=±l 

x 

f"ix) = \°]ES. f"(l) = 2>0 / // ( —1) = —2<0 
x 

tq-Bj-Ai /(x)fe X=-HlAi 

/(-1) = -2<>H, x=HlAi ^±o]ZL 
/(l)=2o|cj-. 

(4) f'(x) = 1 — 2 cos x°l-H.S. fix) =0°fl>H 

X=y 5.^- X=y^ 

fix) =2 sin x°l-H.S. 


#m/(x)fex=«5l 2f4-oj|A-j/'(x)S| -f^l 

oJ=ols. u}flHS/(x)^ x=a<fl^ 

th§- a+o| f( a ) 7 } 5=^ 

/'(x)s] t-s 7 ! x=«^i +|-^q|A-| -§-oj] a] qis qi 

Sj-S-S. +'| 1 V 4 L f(x)h- X=a$\ 5- u o Vc> ll A 1 ^ 7 1^W1 

m. 


/ // (y)=/3 > °, f"(- |-^)=-/3<0 

^ V m/(x)fe x=y^°ll A 1 ^-Tflolul ^-q}4l:-+ 

/ (f 7r ) = f ;r+ ^ oH ’ ■ r= y 0 11 A '1 
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if# lf§4 0|sH 

tf§ • 4 £l°| £=4 M# £44, 4oH 
4 #4# o|gsfoi tf#°| nans# =lH # 
9M #4# ao|ch 


1. f(x)=3x 2 —3,f"(x)=6x 
f"(x)> 0, 4XXH4 #3. ## 
f"(x)<0, 4 x<0°114 4#j3## 

2. f"(x) =0, 4x=0«lM 
/ // (0) =0°]al H# 
j:>(H|^i f"{x)> 0 
X< 0 ° 1 |A| f"ix)<0 
4-5-3 #43# (0, 0) 

3. fix) =0, 4 x=l 31# x= — 1 

x=-HH #4, /(—1)=2 

x=l°M #3, ##&# /(l) = -2 


sH s 

O #44# ^7>si- #4# 

44 \, #3 44-44. 

^7>4 ### #4# #4#3 ^41 4 

4# 41# 4, 4, 4, _#3 44\fi4. 

(1) #: #3 #4-444 444 4 

( 2 ) 4 : #3 #4444 4^4 41 

(3) 4: ©His #4444 4^4 4 

(4) 4: 443 ##444 444 4 


°f<^l n 2(| n 0| i H ftO Oj[gl(| 


-MJ74 Q|7| 


IR IS 


If#/(x)=x 3 -3x0]| mw 0I7I1ES# f"(x)m OlgshOj Qfg ##0]| SSK>1 fiAf. 

1. S# y=/(x) 21 £=4 ##* ^AhSfOf MAh 

2. 1# 0|#44 S#y=/(x)2| 444# 4§K4 MAh 

3. If# y=fx) 2| #4# #44 MAh 



44 ?/=/(a) 4 4-B-4 ^ 4sHI- ^>4#, nefls^ 7tiH 


If# «/=/(*) 2| ZL2HM 


o 1-#2 | 4444 am 

© 0HS44 #7| 

© 4H#44 

© lf#4 #7)4 #4 444 44 

© #44 S#nf ##, S## 

© lim /(x), ^lim^/(x), 444 


011X11 
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e stow 

4 4# ¥ls Mo IS# zjzf 
BA L-hEhLHin. 

J, 4# otflDS. Msoisxi 4 
4 BA, z&m MEftHch. 


If#/( x)=x 3 -3x 2 +i°| ZLaH#°| 7H1# ZLBlah 

M0I /'(.r)=3x 2 —6x=3x(x—2)4—3/'(x) =0414 x=0M#x=2 
fix) =6x—6=6(x—1) 4—3 /4x) =0414 x=l 
##/(x) 4 ^7>4 #4# 4444 #1- 4#M, m^s# 344 444 44. 

'f f(x)=x 3 — 3x 2 +l 


X 


0 


l 


2 


fix) 

+ 

0 

- 

- 

- 

0 

+ 

fix) 

- 

- 

- 

0 

+ 

+ 

+ 

fix) 

4 

1 

(44) 

4 

-l 

0S#3) 

4 

-3 

(4^) 

J 



lim -^-= lim (l + 4r)=l 

X *±0° X X *•+ 0° \ X J 

lim [f{x)~x}= lim —=0 

X ► + oo x —*■+ OO X 

o|°3 44 y=x A 444014 


4 


A|/E/Af/S 


#44 444 # 444 # 0 | # 44 . 

(1) lim \f(x) | — oo lim |/(.r)|=oo 

x—< 2 — x—a+ 

44 x=«7) 444 

(2) lim f(x)=b £E# lim f(x)=b 

X—- OO X *■ — OO 


#SI 4tftf#2| ZLEH“21 7HS# ZLH # °|7ll 44. 

SOU ( 1 ) / / (x) = 3(x+l)(x+3)=0°114 

X=—1 M#x=—3 

/ /! '(x) = 6(x+2) =0414 x=—2 

441, 4# /(x)4 #7>4 ##, ##4 ### IS 
4444 444 44. 


^=> 44 444 

(3) lim ff =a0|H lim [f(x)—ax}=b 


X—+ 0O X X— + 0( 

*|£! y=ax J rbJ\ S-B'fd 

oil# #01 /(x)=,r+-^-SJ 4, 


X 


-3 


-2 


-1 


fix) 

+ 

0 

- 

- 

- 

0 

+ 

fix) 

- 

- 

- 

0 

+ 

+ 

+ 

fix) 

4 

2 

(#4 

4 

0 

4 

-2 

(## 
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4 aaHa°| zia)ah 

(1) /(a:) =x 3 +6x 2 +9x+2 


W Sgoil lh*Jo|ms x<o 
at x>o?j gtei L-teH-HcH 
a zLEHa°| 7H1S na 4 51 

a. 


(2) fix) =x 4 — 6x 2 +8x+10 


0 5 = PTT- 1 aB,ELh 


iO| O^r/c*)^ 3348: #r *1*11^ 3th>lth 

© /(-x) = -/(x)°lHS ^ y=/(x)3 #S 

°fl 4R 1 o 14. 

© /(o) =o°1el3. ^4- ^1M 

o/(x)= oi°s/(z)=o6fl*i i=-nti=i 

a \ _ (x 2 +l)(2x 3 -6x) _ 2z(z+/3)(z-/3) , a 

Uj “ (xW “ (x 2 +i) 3 

/"(x)=0°M i=0ifei=±/3 
W /(x) fi) ^7^ #af- M^t a* C^-31- #4. 


X 


-/3 


-1 


0 


1 


P 


fix) 

- 

- 

- 

0 

+ 

+ 

+ 

0 

- 

- 

- 

fix) 

- 

0 

+ 

+ 

+ 

0 

- 

- 

- 

0 

+ 



/3 


1 


o 


1 




fix) 

a 

4 

t 

2 

J 


f* 

2 


4 




(WS) 


if if 


(WS) 


ttfl) 





f(x) 

=x 4 — 6x 2 +8x + 10 

5] aeflat tt^ 
h^jH- £x|\ 


1 y, 

' y=f(x ) 

13 


-i / 



oi 

\ 2 / 

■*> s 1 X 

-3 


-14 


=h| zaHa°| 7HSS al 


J ^ QJtJI 5 


Wl Sth 


\0\\ (l)/(x)=X + ^<7lej-JL 


f\x) =0°M x— — l SL-fe- x=l 

/'(*)=-ir 0 l-^ 
f"i 1)>0, /'(-1)<0 


V‘ 


4^1 /(x)t x=-l°M 

\ 

-/3 -1 


a ^8&g:/(-i) = -2<>H x=i<*IH 


0 1/3 1 

1 

2 

taoja /(i)=2°lt|-. 


SSI 5 


«^2| zleH——I 7HSS ziajaK 


(l)y=xH- 


(2)y= 


lnx 


X 


-1 


0 


1 


fix) 

+ 

0 

- 


- 

0 

+ 

fix) 

- 

- 
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+ 

+ 

+ 

fix) 

f* 

-2 

m 

a 


a 

2 

m 

a 


/(x)=x 3 +6x 2 + 9x+2$) H 
eflSfe tt# 



ZLBflSt tt 



(2)/'(x) = 4(x+2) (x— l) 2 =0°fl^1 x= —2 at- x=l 
f'{x) = 12(x—l) (x+l) =0°l]^i x= — 1 at x=l 
^r/(x)Sl ^7}£J- ^a* IS cj-tt 

m. 


X 


-2 


-1 


i 


fix) 
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0 

+ 
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+ 
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+ 

fix) 
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+ 

+ 

0 

- 

0 

+ 

fix) 

a 

-14 

(44) 

a 

-3 

(94® 

r> 

13 

(S3® 

4 


(2)/(x) = a(-a «1-^ 

/ , (x)=O c i]^i x=e 
f'(x) =0°1|4| x=efe 



X 

0 


e 


efe 


fix) 


+ 

0 

- 

- 

- 

fix) 
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- 

- 

0 

+ 

fix) 


r* 

X 

e 

(^) 

a 

3 

2 efe 

a 


m. QISB S09 





































































































®^f(x)=e-* 2 \ naj|n°| ns|5_K 


6 

S S | ZLEHM2.| 7HS* ZLS 4 SMI tW. 


• Oil (1 )/(j;)=^o1h]-j1^ 

/'(.r) =e*(i+.r)=o°M x= — l 
/ /r (x) = £ x (2 + .r) =0°M x= —2 


X 


-2 


-1 


fix) 

- 

- 

- 

0 

+ 

fix) 

- 

0 

+ 

+ 

+ 

fix) 

3 

— 2e -2 

(?3S) 

3 

— e~ l 

if±) 

3 

y 

-2 -1 C 

- y=xi 

J. 

f 


1 X 

2e~ 2 


(2)/(#) —x In 

f(x) =ln ar+l=0°fl>H x—e~ x 

fM=i 



(3)/(x)=ln(x 2 +lHe|4I «1-^ 

fix) = 2 2 ^ =0°P1 x=0 
X +1 


fM= -ffff =o«i^ x=±i 

\x +1; 


X 


-1 


0 


1 


fix) 

- 

- 

- 

0 

+ 

+ 

+ 

fix) 

- 

0 

+ 

+ 

+ 

0 

- 

fix) 
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0S38) 

3 

0 

iff 

J 

In 2 

0fl38) 

f* 


«, Qg 

«0| O ^ 3313 3^33-. 

© ^33 ^ x°fl tfl«M/( x )=/(_ x )ola^ ^y=/(x)3 SSflS-br^H 
3 3. 

•A0) = l<>lHSy^jiL^(O, 1)33. 

©/ / (x) = —2xe^ 

/(x)=0«M x =0 

Qf(x) = -2e~ a? + ix 2 e~ a? =2e~ x ’ (2x 2 -l) 
f(x)= O^lAi x =±& 

/U) 3 ^33 #4sf- 333xr SI- n>l-^ c^-2]- 


X 


ft 

2 


0 


12 

2 


fix) 

+ 

+ 

+ 

0 




fix) 

+ 

0 

- 

- 

- 

0 

+ 

fix) 

J 

1 

fe 

(333) 

f 

1 

C^j) 

3 

1 

14 

(333) 

3 


© lime ^=0, lim e I ’=0 o l£LS. x^3 ^33133. 

333 33/U) =e ^ H^3 7flt§°- 333 33. 


Vi 

1 



~/ ><S t e 


j ^^/U)=e _;ri 

/2 0 

(2 x 

2 

2 


_I 

SOI 6 3^ t, h 43 ^3 “3 31# ^LSIB-K 

( 1 )^= 0 ;^ (2)y=x\nx 

(3)y=ln (V+l) (4)y=x+2sinx (0<.z<27r) 

^/U)7>^[fl, £1313 3, ^/(*)3 3&3#3: [«, £3133 

3^33 f( a ),f(bm °iwa ^ Ax) 3 mm mm ^ ^ 
m. 


y> 


y= ln(x 2 + l) 



-1 0 



(4) f(x)=x + 2 sin x (0<x<2x)sL if3\ 

(i) f{—x) = —x—2 sinx=—/(x)°],H.S 

f(x)^r 333 333 ^33. 

(ii) f(x) = 1+2 cos ;r=0°l]3 x ~\ n ^3 X =\ K 
fix) = — 2 sin x=0°l] A i x = n 


X 

0 


2 

3 K 


71 


4 

3 K 


2n 

fix) 


+ 

0 
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- 

- 

0 

+ 


fix) 


- 

- 

- 

0 

+ 

+ 
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fix) 


r* 

J-;r+/3 

(33 

% 

7Z 
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if^) 
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® “JHAI A ^ y=f{x) 7 } TO [a t TOh§- 7 }^ xtfl 

SIStliSM *£2K)| E|^ 

om [i]/(*)3 /(«),/(&) ^°ini 

[2 ]/(x)9) m;&^^&,f(a)j(b) ^iai 7n^&°n. 


07 


TO [-3, m\M &hfix)=xfc+ 3S| £|5KM TOoiah 

*01 /'(x) = 3( , X + 2) ojJELiS. 

2</x+3 

/ , (^)=0^H x=-2 

TO [-3, m*\ tHr/(x)fij TO4 4TO 444# si-TOTO ZL 
Hj 13 cfg-I!)- 

f(x) =x^x+S 


X 

-3 


-2 


1 

fix) 



0 

+ 

+ 

fix) 

0 

\ 

-2 

(TO) 

/ 

2 


444 44/(4)# x=l 4 4 4TO2, x= —2 
4 4 444 -2* 7j-44. 


a 4554:2, 444 :-2 


*K*°| to# toKHW°| sigiSM mm #444. 

(1) f(x)=x 3 +3x 2 +2 [-1, l] 

(2) f(x)=x 4 —4x 3 — 8x 2 +1 [—2, 0] 


USD 8 ^ ##4 to# tochwo] mm mzm #444. 

(1) /(x) = (l+cos.r)sin.z [0, 7r] 

(2 ) f( x ) = -^- [1, e 3 ] 


7 

=±t| ^CHti ^ZKHlAi S 42 | £|£fl 

§ TO 4 SMI TOh 

S 0 || ( 1 ) /'(x)=3x(x+2) =0414 
x=0 31# x= —2 



-1 
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1 

fix) 


- 

0 
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fix) 

4 

\ 

2 

TO) 

/ 

6 


4aM 4TO#6, 444# 244 . 

(2) /'(x) =4x(x—4) (x+l) =0414 
x=— 1 31#x=0 31#x=4 



-2 


-1 


0 

/'(*) 

- 

- 

0 

+ 

0 

fix) 
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\ 

-2 

TO) 

/ 

1 


444 4554# 17, 444# -2014. 
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=£1 tfTO s|9!44 444# TO 4 SMI 

thc|-. 

soil (1) /'(x) = (2 cos x— 1)(cos x+l) 


444 44 

y=x+ 2 sin x 
(0 <x<27t)° 1 ZLeflTOl 
7fl^# TO# zl^4 

44. 


SS sHS 

O 444TO 4444 4444- 444 444 14 
444 TOTO TO 4 444 TOH14 44# 4 
44 44144. 444# «#44 TOH14 444, 
444# 44s, 444 <8= 4 14 444# 4 TO 
4 45544- 444# 44 to 4 $£4. 

447]- TO 4 TO414 444# zl TO°H4 44 
°1 444: TOM 4), 

(0 444 4551:44 (444)=(4TO)44. 

00 444 44444 (444)=(444)44. 


=0 

414 X=y S# X=^- 


X 
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7T 

3 


7Z 

fix) 

+ 

+ 

0 
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0 

fix) 

0 

/ 

3/3 

4 

(44) 

\ 

0 

444 444# 

/0 v rn \ _ In X— 1 

444# 044 . 


J \a, ) — 

X 2 

— u~ir'i 

x —t; 



X 

1 
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4 

fix) 

- 

- 
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fix) 
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(^) 
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444 444# 0 , 444# --*-44. 
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© £S4* 322011 »§a i sm 23 . 
© ss4« 333011 mm i awi m 


l.-EH# 331 #233- 7)2 

33 #3132 n 232- 4 , 51 

£3 23-. 

Itr^/W^l nefl 2.Q xi3-3 12.33 

7fll2 #33 /(2>=03 AiS €2 

5] 7fl^S|- #-§2: 133-£3 3 £23-. 

3. €12333 Al-X^Aj o. aoj ^-71 o| 
51-2-M- £13£°1I32 313 3% 32 
o]HS n2fl = 2] ^€2 3233 #33 
5] €-2-3 311 23 l£ 12 £3 

37fl €3. 


Bl If 13 0|sH 

S2 =h • ^CH€ 333 a3£» M£ as 
33 ^o| 7H47I- K 401 aa||s3 .*143 
£33 7H43 €32 Ah^S €71 ¥ia #2 
013. 

1. x ! —:J.x—1=0 
2.37fl 


138 



«^ai^ ^ai°II3 %-§- 


• a333 123011 ttsa 2 23. 



O n31—# °l-§-^H 12^1 £*k 

1MH /(»=03 y=/(x)3 2L5|]x^sj-o] ^ 9 ] jj^a°ll^-. 

3-^1 f(x)= 03 12^ 7fl^€r ^1 y=f{x)9\ X^o) ^ 

3 y^m. 

5. /(a:)=^(a:) s 1 '§&&!- tM y=/(x)5|- y=^(x)5] ZL5fls€j ^ 

3 y o>33 f(x)=g(x)$\ 11^1 7fll2 1 1M y=/U)^- 

ZLBflUl 

01 ^ ^01 #1°1 neflsi- °l-§-^m 1°^ q-2 12^1 7114-1-1 


1 


=hi sail- oissk>i sss 3 €23 n^m 12 3 
mn €3. 

gon (i)/(x)=x 3 -3x 2 +333^-33 
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fix) 

+ 

0 

- 

0 

+ 

fix) 

/ 

3 

( 33 ) 

\ 

-1 

( 3 £) 

/ 


SH€ 

O 31 y=f{x )3 £-3 £ 3 - xl 3 " 332 33 x 3 -£ 

3 3-33 /(x)=o 3 €23 13 . 332 1333 
323 3 I 12 - 132 333 £ 133 . 

33 € /(x)=^(x )3 2231 21 y=f{x), 

y=g{x) 2 \ £Bfl £3 £-33 x 3 i 33 . 

313 23 322 f{x)-k =03 223 1 21 

y=f(x), y=k 3 H 3 - 5-3 £-23 x 3 s.° 13 . 



( 2 ) /(x)=2x 4 -4x 2 +i33£ 33 
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y=x—c osx 


oilfll 


01 


-x 3 +6x 2 -9x+2=0°| 4# ?H4* 44^14. 

#01 /(x) = -x 3 +6x 2 -9x+24:a4i?l 

fix) = — 3x 2 +12x—9 = — 3(x—1) (x—3) 

/'(»=0414 x=im.±rx=3 

^ fix) 4 444 4444 il- * 


, ZL^S 1 - ZLHl ig ^- 4 . 



naj|n# o|gSK *1 4 # 4444 A-j^. 4 # 45°l 7H4# 4444. 

(1) x 3 —3x z +3=0 (2) 2x 4 —4x 2 +l = 0 

(3)e*-x=2 


02 


x-ln x=k7\ Afe cm 4 44# 2|-A|7| ^|5[ &^o| gog 

M0| /(x)=x—In x4-2- 44 f'(x) = 1 — ~ 

/(x)=0°llAi x=l 

a lim (x—lnx) = oo > lim (x—In x) = ooo]c|- 

4m fix) 4 444 4^# 4444 SI- ZL5flSl- 4#4 44. 


X 


1 


fix) 


0 

+ 

fix) 

\ 

1 

/ 


444 4444 X-jS 4# 


L 444 74171 44 


^ k>l 



y=k 


Ol 2 


CHI HK§Ajo| A1^ Q|# 44 

(l)x+ — =& 


■ ^4 £4 ^0i| cchah ^A^fojah 

(2)e x =x+k 


(4) /(x) =x—COS X 

s ^-24 

f'(x) = l + sin x 
>0 

444 

/(x) =x—COS X 

#m44444-. 

444 44 y=x— cos x# z/=-|-4 4 4 
<414 44-5-5. 444 x-cos x=-|-4 
444:171144. 



2 

=±t| i©4» OISSM agA|o| -y^o| 704 

:I 41 h 4 4?ll 44. 


#o|| (l)/(x) =x+-^-5 #-24 

/(x) = i-4=0414 

X 

x— —2 31-fe- x=2 
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0 
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fix) 

+ 

0 
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- 

0 
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fix) 
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-4 

(44) 
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\ 

4 

(44 
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fix) 
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0 
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fix) 
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-1 

44) 

/ 




I. nl^a 213 














































































































3 

«SU OlS-^hOl OlBi 7\7\ 

ssi h 4 swi ew. 


*0|| (Df(x)=e~ x -1+X^JL^ 
f'(x) = - e ~ x +1 
/ / (x)=o°H>H x=o 


X 

0 


fix) 


+ 

fix) 

0 

/ 


j:>0<>M 

/(.r) =£”*—l+.r>0 
(2)/(.z) =x—In (l+x)s]-jl 


/'(*)=i 


i 

l + x 


X 

1 + x 


/ / (x)=0°l]^i x=() 


X 

0 


fix) 


+ 

fix) 

0 

/ 


•z>o°M 

/(.z) =.z—ln(l+.z) >0 
x>ln(l+x) 




/(a:) >o°l ^1- ^ 

y=f{x)°\ 3)£&§-(3£3)>0SJ4-iL o HS 

a ol 1 # /(a;) >g{x)7\ "Wfe 

h(x)=f(x)-g(x) 

^y=fcO)3 (^^t)>o^4-a.°l^ 

=li}. 


oilxil 


03 


x>o°d nH, ^ _1 >x-io| gf]*® gg^ojah 
#S /(x)=g^ 1 -x+iolHl-Ji«l- i a 


f{x)=e x ’-1 
/'O) = 0°M x=l 


^r/O) 5] #it- ii- H^si- hh)^ 4#-jq- 


e ole! ^ZKHW 
(/(x)°| i|^D>0 
0|E/(ar)>00M, 


X 

0 


1 


fix) 



0 

+ 

fix) 

! +l 

\ 

1 

/ 


^Xl ^/(x)fex=l«I Bfl, ^°1 1 S 

*i ^^°1/(1)=1°1H5. 

x> 0<?1 -S-^E-x^l 

f(x) = (e x ~ 1 )-(x- 1)>0 

e* _1 >x—1 


Vk fix)=e x 1 - x+1 



0 1 


J 


ffJJl 3 ar>oa ttj, c® VS^JOI -atltt* SSSKX4. 

(l)e~ x >l—x (2)x>ln(l+x) 


0<x<-^iJ ICH, cos x>l—^01 


£H*® ggafoiah 


*t 21 

E P 


/(0)=</(0)g U^/O), 00)011 LH^IOI z P-g-[0, °°)0||Ai /'(x) >g'(x) 

o\^f(x)>g(x)m 


4 

=a| EB4# °l§s^ ¥#^'0| SMI 

tf-cK 


S0|| /(x)=COSX —1 + ^-°15 )-jI S'j-’S 

/'O) = —sinx+x 

/ , (x)=0 o l]A| x=0 


Z 

0 


71 

2 

fix) 


+ 





-rr 2 

fix) 

0 

7 

“ 1+ T 


0<X<y°M 

r 2 

/(x)=c osx—1+ —>0 


4 h 2| UP 

3*11 2IEI ti(x)=f'(x)-g'(x)>m 0|§5|-O| 
h(x)=f(x)—g{x)< 0# SS4 h 4 1 2MI tj-cK 

# 0 || h(x)=f(x)— g(x)$r5L Sl-'g /(0)=ff(0)o]£S 
MO)=/(O)-0(O)=O 

a, f{x) >g'(x) h'{x) =f'(x) —g'(x)> 0 

*|-bM h(x)^ h(0)=0°]JL f^KIK^I-ELS. 

-t 1 ^! [0, °°) °1] A| h(x)> 0 
^S/OOsO)^ 00 !—^ f(x)>g(x) 


S/e/S 7|i 


1 

=ai ^ ?l°-l 30M2.I WAjo| Ifist 4 01711 

§w. 


C0SX>1 


S 0 || (1 )/(x)=x/x^-’S / / (x)=-|-/x 
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(1 }y=x(x (1, 1) 
(2)y=ln(x+l) (1, In 2) 


© 3-t!^ “<re« 


=S| 7|#7|7|- [[H°| S>jo| 

+ sidi m 


?o| | (l)/(x) 

f'(x)-- 


x—l 


x+1 


x+1 


2 ^°i^l ^°11 ^4^1, 7l#7l 4-§-2]- 4^ ^4^1 4441: © 3*1^1 H o ex ^ 

(1) y= irf (;r>0) ’ W= T 

(2 ) y=e x ~ 1 , m=e 

(3) y=cos.z (0<x<27r), w=l 


(x+i ) 2 


°lnfl, a, 1- 


a~\~ 1 


e]-JL 


ej-Jl 


m 7l^7l7>-±-OlHi 


3 tf4- -2-^1- 

(1 )y=xe~ x 


24402., 

(2)y=x+smx (0<x<2x) 


4 44 444 ZLB^5]-. 

(3)y=x —\nx 


0 *^°| -LHH“ 

^°| 2 .S .4 f£ 


0 *^3 o-zm 


<2 = 1 (#>0) 


(2)y=x—2fx 

(4)y=sinx—cosx (0<x<7r) 


5 44 4344 4^- 44 444 7fl^# 4444. 


© u o h 343 “#+jqi°i 
44 


(1) e x —x=0 


(2) x+sin,r=- 


(«+l) 2 _ 2 ' 

4 334 5)017} (1, 0)°1HS 

334 3 (1, 0)4- 71^-7] 

7^3 3344. 

443 944 333 4334 

1 / 1 1 

z/=y(x-l), y=—x~Y 

(2) /(x)=^ 1 ol5l-Jl S}^ f\x)=e x - 1 

°H, 334 4S# (a, 3 1 )°lsj-7l 44 

7l4-7l7l-eOln S 

9~ 1= g. «=2 


3 (1, 1)011^0^ x^o) 7]4:7lfe /(1)=- 


449 444 394 4994 y-l=y(x-l) 


y= ~2 X ~ 


(2) /(x)=ln (x+1).hL f'(x)-- 


x+1 


3 (1, In 2)°]144 994 7]4:7lfe f'{\)=\ 
444 494 394 9944 y- In 2=-|-(x-l) 

y=\x~\+ 1” 2 


(3) f(x) =tan 2 S. ^-44 /'(x) =sec 2 x 


f, 1)4144 394 714-71-b /'(^-)=sec 2 ^-=2 
444 444 394 9944 


V l = 2(x 4), y=2x— f-+l 


9, 334 +( 1171 - ( 2 , e)°lH3. 4 ^ 
394 3 ( 2 , <?)!■ 942- 9497 } goj 

994. 

444 49fe 99 o] 

y—e=e{x—2 ), y=ex—e 
(3) 934 x5}S-i-«40l 44 1=—sin#°]14 


4, 334 4*4 (f+ 0 
444 394 9944 

y-0=l-(x—|-^, y=x—|-w 

3 

=si ^-y°i s^5i +^s +5m +i h + 

S)7|| thC). 

soil (l)z/ = X+ iro lHl-JL sra 

=e _;c (l — %), y" =e~ x {x—2) 

/=0 o]l A-] x=2°]jlx=25l 2]-4- 0 ll7] f"(x)$\ -r-3l 

1- 
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x<2<H ufl f'(x)< 0, 

x>2<H Bfl f(x)> 0, ol-sflSl-S. 

ols, -Jr) 0 ^ 

(2)y'=l+cos x, y"=— sin x°1j! 
z/ / = 0°11^i X=Tt (0<X<27t) 
0<x<x°d tffl y"< 0, 

7t<x< 2^y"> 0, it--^- 

°lji^3£0r, jtHi}. 

4 

=si tf^-l aatlsi- ai! 4 $J7|| t)4. 



(4) /(x)=sin x —cos 44 

C> 

/ r (x) =cos x+sin x=0°fl>H x=^ 7r (0<x<7r) 


/ r/ (x) = —sin x+cos x=0°l]>H x m ^ (0<x<7r) 


X 

0 


7T 

4 


7* 


71 

f'{x) 


+ 

+ 

+ 

0 
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fix) 


+ 

0 

- 

- 
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fix) 
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4 

0 

(444) 

4 

/2 

(44) 

4 
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2A 


/2 

1 

z/=sin x —cos x 
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-1 

,A 3 x oc 

/ 4 4 71 


5 

=fi| □!£* 0|§5^ ^4jo| -y^°| 7H4# 41 h 4 °l 
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0 


1 
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fix) 

+ 

0 
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- 

0 
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fix) 

- 

- 
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+ 

+ 

+ 

fix) 

4 

0 

(44) 

4 


4 

4 

(44 

4 


(2)/(x) =x-2/x4^- «1-^ 

/ / (x) = l--^=0^7-i x=l,f(x) = —^= 
vx 2 Vx 


X 

0 


1 


fix) 


- 

0 

+ 

fix) 


+ 

+ 

+ 

fix) 

0 

4 

-1 

(44 
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711 t!4. 

SO|| (1) /(a:) f'(x)=e x — 1 

/'(x) =0°l|7r| £=0 

-E.^ 414 x^l tfl&H /'(x)=g*>0°lH3. /'(x)4 

-$■ lim f(x) = °o, lim/(x) = ooo]c|-_ 

X—*—oo x — ”00 

/(x)^ ^7^ ^1- IS M-eHjL H3l 

$ 444 44. 


X 


0 


fix) 

- 

0 

+ 

fix) 

+ 

+ 

+ 

fix) 

4 

1 

(44 
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(3) /(x)=x—In xSL ^-*-4 / / (x) = l— 


X 


1 

y> 

y=x—\xvx 

fix) 

- 

0 

+ 

fix) 

\ 

1 

(44 




0 

1 X 


444 4444 A-js 4^ 444 7 ll^y=4-x 
4 x 444 42-^4 7fl44 7 ^es 45-4 
044. 

(2) /(x)=x+sin x4 44 / , (x) = l+cos x>0°lHS 
44 /{x)4 ^444°14. 

444 /(x)=x+sinx4 44 y = \° 1 4 4414 
44S.5. 444 444 i°14. 
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44o]|A| EHCHy uHM(Barrow, I.; 1630-1677)4 ?||?]ME|X| 

custom 45!°4 44, o|^a|Oh, 3A444fio||A| 

MBS 44444. 1659^011 4444 AhXH|7h 44°4, 1660 
td 4I4M4AI 441114 ZLS|A CH ni4^ 4S444. 4 

4 #4, £!S4, -tJSj-CHI MM 4^ °)§# 444°] A ^h 

0|4. 1663 td 444 44^ UL4^]0| AJ-M4A] JH^7h E| 
42-0] 0|7|Ai §44 7|s|-s}o| §4-4 Tf-S(Newton, 
I. I 1642~1727)0)M| §tf* 44H, 1669td *114 B@0)|7)| HI 

44* #a=l45i^. 

HHS°| 7\% #a«h 44,^ AiAl ‘7|Sh6f ^OI'OJCII, 

01 sjollAi sq D|S 4S4 DH4 y|4th SB &So| l^cK 
#S| n||sn|-(Fermat, P.; 1601-1665)4 S4SS ^ h SA|7|Hl 

□I“4 4“o| Ais 4B4 44011 444 Mi SS44 o|44 

44 7|£# 44 5°5 4-SSh4. n|BS4 

44S0| 444 B4|afe Ahy* A)4o|afHi M 

S444. 
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• *i«*tsB* o\m^ ob mm © st© 





ir zm skmi a*toi m*k 

1. 9© sin (3.T+2)* n|SS|0| MA{. 

2. 1 £| H^l* 01§S(01 ycos (3x+2)dxm ©^KM S*k 


^r f(x)^ -T-^^^: f f(x)dxik ©©{©Lx} IE fl, 

1- ^1 ^^ Ofl^. l-oi <j>] o{ JjUg^g. 

ycos {2>x+2)dx 
$\ 3-t- 71^-^xl 

F'(x) = cos (3^+2) 

ycos (3x+2)(i^ ^>1 F'(x) =f{x) ?] tHr F(x)^ ^Tfl ^ Sfe ^-?- 

©fe xW tiB 2 -© ©I#©-?! jg&Bj-i©-. 

F(x)= J f{x)dx 

©W xt- t^. ^ £<© 01^71^9 Wr x=g(t)S. FU) =Fte(f))7> 

El©-. 


AHS §0^ 7\§L 


integration by 

substitution) 


B© »§2| 0|5H 

a= =fi • D© F(x)£) ZL Stf© f{x)9.\ 

21 £)©» OISHS& OB ois^oj x|iH*B3 

°i mm u jm?\ sib mmow. 

1. {sin(3x+2)} / 

={cos ( 3x + 2)} ( 3x +2) ' 

=3cos (3x+2) 

2. y3cos (3x+2)<ix 

= sin (3x+2) +C' (C'Sr ©^t© 1- ©) 

©-E.5. 

ycos {3x+2)dx 

=-|-sin (3x+2)+C 

(c= y© ©©©-©) 


*iw^ i a 

*IE ^£ L 


© ©-si© 


© 


fix) 

fix) 


BS OISSW ©§©£« ©Si © SMI aq. 
-0| “ggg# ©B 4 Si© iW. 


@ £©B© 2 | ©g©£§ ©B © Si© aq. 


1. ©«©©^© ©£-©Ai ©#© -g-g-tt £©©©*> A] 

©S OHS 44: ©f © ©&©©= ^ 

■S -§-©© ©H*fl©= S>T© 

2 . x=g(t)s, ©9*M ©^tb 1©-# ^>HAl £©© *\ 

© IS ©§©-:£-§- X{£©1©. 



q#4 ^oi yea- b© 4 ©as s#sk>i ©s©sb« 

©©S^ aq. 


© y(ax+i)VxO||Ai ax+b=t^ ©S©0| © 

B © Si© ©saq. 

© ysin {ax+b)dx £E© Jcos{ax+b)dxG\\)<\ ax+b=t iiL 
XISSW ©§©S« ©B © Si© A|£t©h 
© y e ax+b dx OIW ax+b=tS. x|B©0| ©B © 

siTii xisacj. 


©~©§ 7|£o^ 5|-0j Oj£| 7)X| ©©Oil ©SH 

H AB^ioi B © Si£^ q^a S*l» 3#A|aq. 


3. ©©^ ©St© Sl©s{© ©Si©©^© <^1©© 

© ©©. 
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O n 144. P 

u=g ( x )6\] 

xa^icd dy_ = dy_ du_ 
dx du dx 

=f'(u)g'(x) 

=f'(g(x))g'(x) 

4 ^^AVolHS. 44 <#«!-§■ 4^: 

4H 

y=Jf'(g(x))g'(x)dx 


4- ^ 4# 4# ^ 51- 
44. 


i§44 4 


© W. 451^, 4^4^ 4 44 4 
4 44H1 44:444-8: ol-8-l- -r 

4^41 

f=(x4l tJj\ZY ^) 5 X =(H1 4tt 4H1A1 
xM: HI 4£'?t 

# 44^ ^ ^r44 x4| 44: -^44^ 
4- HI Htt 44 4£^- 4^4 -£41* 
44 514:444-. 


9 nia^feff ®4“ 
y=f{u), u=g{x) 

chi msK>i 

dy^_dy^ du^ 
dx du dx 
=f(u)g'{x) 
=f{g{x))g’{x) 


O F{x)%t°\\ n V&*HS 4^441 

=f(x)g'(t)=f(g(t))g'(t) 
o] £5. ° 0 Wh§-H] tpH 

F(x)=J f(g(t))g'(t)dt 
°i4. w 4-§-°i 

J f(x)dx=J f(g(t))g'(t)dt 

<44* £°] x=g(t)S, ^o\ ^ a:# 4S=- 414 2 ^ U* 

^4- W. 

□ sft, ^(f)0|| CHSW x=g(t)^ 

J f(x)dx=J f(g(t))g'(t)dt 


011X11 01 ^°^- 

(1) J (4r+3 ) 3 dx 


(2) / (2x-l) : 

t~ 3 rtji >j ^ _ 1 


-dx 


Q M0| (l)4x+3=^S.^iad;= 

J (4r+3 ) 3 dx=Jf- ~^dt=~F jf dt 


(2) 2x—l=tsL x= 4W -^- = j-ojs^ 


2(2x-l) 


si/4/xi/i 


44(44)21 ^Af 7 |. ? «f 7 | 


^S 4 s* #§ 5 ® hh 7^1 sm tMi 4 

m. 

o»E)|2 4§4 Ho I 7|4°| ^47 m 41) 4 8)4. 

0)@ 47| S|AK»|A1 *1£7(g 7|E» Sh « xCH AgAJ-Sh m, 

jigb|go| 4000 ® sj)o|:n, th 7 j|b|g f{ x )7\ c)§4 ^c\jl 
5)4. 

fix) = 0.002^+100® w 

aa|°s o| HAKHlAi sh g §oc x i:(|o| 7 | E ^ 44 ^ ^ 4^1 
3±tolS/(*)fc 4S4 H4 

/(*) = -J (0.002,z+100)dfo 

=0.00l4+100x+C® S) 
agcil JigHlSOl 4000(5! S), 4 
/( 0 ) =4000(5! r!) 0 |HS c=400001 4 . 

44A1 rn ^I5.mis/(x)fe CJS4 4 h 4. 
/(^)=0.00l4+100x + 4000® S) 


5!4 x4 44 7(x| skhi 444 5!a)| ^5HS/M4 4 43 
3^7h -^r/(x)* SlOhaS S4 S4. 


x(tfl) 

1 

10 

100 

1000 

/(j:)® ® 

4100.001 

5000.1 

14010 

105000 

^-/(x)(«® 

4100.001 

500.01 

140.1 

105 


7|/2/a If & 

4# 451014. 

1 
2 


/. 




(2x-3) 2 ' 

© 1 I (2l+1),+C 2 " 2(J-3) +C 


S38 41 



































011 *11 


1 ^\m. 

(1) J(3x—5)*dx 


Q 2 =&\o\z\. 

( 1 ) Jx(x 2 —lYdx 


(2) Jsin(3x—2)dx 


( 2 ) Jcos 3 xsinxdx 


jf{g{x))g'{x)dx 

=Jf(t)dt 


J x(x 2 —l )Vx=-|- J {x 2 —lY2xdx 

= y j {x 2 -l)\x 2 -l)' dx 

=\S fdt =Y f+c 


=±( x ‘-iy+ c 


J cos 3 xsinxfi?x= J cos 3 x(—cos x)'dx 

= — Jt 3 dt= — 


ET1 2 ^s|o|at. 


(1) I 


(2) / xe* dx 


cj# ^s|o|4. 

( 1 ) jsivLxdx 


(2) j (2x—l)j2x+ldx 


=hi 4 yn sw. 


toil (l)x 2 +l=i t s 

2r=—olna 

X rfx 1 


/ 




yx 2 +i 


-dx= 


1 / 

1 / 




2x 

yx 2 +i 

(x 2 +l) 2 

Vx 2 +1 

\Sjr dt 


dx 


4 /h 


dt 


=t*+c 

=J x 2 +l+C 

dt 


(2 )x 2 =tS, ^*.>3 2x=-^°l5.S 
dx 

Jxe x dx=Y Je x 2x dx=^~ Je‘dt 


=±d +C =±e x +C 


=s| XISSKH V33SS 4 SMI 5W. 


r0|| (1) cosx=tsL — sinx= 


1 


(j/ 

<& 


^itl ixHf x|4^K>1 “ “P’s 


h ^ pi7-11 81 


wi sw. 


S0|| (l)3x-5=^^'ax=-Y^-iAi Yr=y 0 l 
H£ 

J” (3x—5 )*dx=Jt*-^-dt=YJfdt=-^rf+C 

=-^r( 3x—5) 5 +C 

(2) 3x—2=tsL x=-^-°M ™=^Ulnj 


dt 


j sin(3x—2 )dx=J sin t-\^dt 


=-|- J sin tdt 


= —|-cos/+C 

= —|-cos(3x— 2)+C 


J sin 3 xdx=J sin 2 x sin x dx 

= —J (1—cos 2 x)(— sinx)<fx 


= — J ( 1 —t 2 )dt 


~~3~ t+C 


=Y c °s 3 x- c °sx+C 


f -1 


(2) /2x+l=tsL X- 

J (2x—1)/2 x+T dx 
=y (f—2) ■t-tdt 
=J (?-2f)dt 


=jrf~4rf+C 
5 3 

=^ 3 (3/ 2 -10)+C 

=^-(12x 2 -8x-7)/2x+T+C 


o|£S 


dx_ 

dt 


=t 


w. S39 































=s| thgei-01 =?-m 

4 smi m. 

soil (1) (x 3 -2x+3)'=3x 2 -2°]E.^ 

r 3 x 2 —2 , 

J / 3 n ^ dx 


x 2, —2x+?> 

= f K~f+ 3 / dx 

J x —2x+3 

=ln|x 3 —2x+3| +C 

(2) (lnx)'=^- 0 l-H.M. 


/ 


X 

dx 


xlnx 
(In x)' 


-i 


, dx 
mx 

=ln|ln«r | +C 



=si *is*iss§ 4 awi ?w. 


ion (1) ftanxdx= f s * n x dx 
J Jc 


COS X 


(cosx) /= —sinx°]-E.i 


f dx=- f 
J COS X J 


-sin x 
COS X 

(cos x) r 

COS X 

= — In | cos «r | +C 


=-/- 


dx 

dx 


(2) r cotx<ix= r cos ^ (ix 
J J sin x 

(sin x)'=cos x °] H5. 

f cos x , _ f (sinx)' 
J sin x X J sin x 

=In | sin x\ +C 


dx 


m 


O ¥*rtHr 


g{x) 


311*1 ^ 


f(x) 

?1] "r 

(1 )f(x)=g(x) < Q nfl 

J^j-dx=ln\f(x) | +C* °l-§-«H 

4- °fl-a #°i 

Ix^+2 dx= i lnlx2+2x+2l+c 

(2 )f(x)=bg(x) < Q nfl 

^ 3-3*13 IS. 1-M33 
13 3^3-3 1 


3 


ax+b 


W. 311- #3 / j^-idxM ^33 iUK 




(x—3) x—3 (x—3) 


on; 


S40 4# 








































1 



( 2 ) 


X — 1 X— 1 x+1 

2 


o TH i 


/ 


x-1 


dx 


-I 


(x~ l)(x+l) 

1 


<3?X 


X+1, 

= ln|x—1| —In | x+11 +C 

x—1 


= ln 


x+1 


+C 


+i h + <&n m. 

x+2 m , n 


roil (1) 


(x+3)(x—1) x+3 ^ x—1 


I (x+3)(x—l) 14- 
x+2= (m+^)x+ (— m+3^) 

S rtf PJ ^rtf _^rd 


/ 


X 


r^X 


U-3) 2 

/x-3 dx + /(x-3) 2 ^ 
(•r-3) 


—In | x—31 +3 • 


=ln|x—3| — 


x—3 


-2 + 1 
+ C 


+C 


=fi| S+S+°| +# + SMI gj-ch 

3 _ 1 1 


| 0 || ( 1 ) 


x(x+3) x x + 3 

1 


-O D i 


J x (x + 3) x x+3 ) 

=In | x | —In I x+31 +C 
x 


dx 


=ln 


x+3 


+C 


4^1 
/ 


m+^z=l, —m + 3n 

1 3 

m—-r , n — —r 

4 ’ 4 


x+2 

-n 

(x+3)(x—1) 

4 l 


+ ' 


x+3 x—1 




x+2 


dx 


(x+3)(x—1) 

_,, _1 , 3 


i/( 


x+3 x—1 


I dx 


—- In | x+31 +• ~ln|x—1| +C 


( 2 ) 


5x —7 


m 


+ 




x 2 —3x+2 x—1 ' x—2 
5x—7 _ {m J rn)x—2m—n 




x 2 —3x+2 x 2 —3x+2 

m+n = 5, —2m — n— — 7ik 
m=2, ^ = 3 

5x—7 2 , 3 


/ 


x —3x+2 x—1 

5x-7 r/ 2 


=/(: 


x—2 
3 


o m ■ 


x“ —3x+2 J \ x 
= 2ln|x—1| +3 In | x—21 +C 

= ln| (x—l) 2 (x—2) 3 | +C 
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a a 

■H 


® ^sasss o\mm\ aa. 

© ¥SaSSS 0|§SM OiEi 7|*| S 42 | v- 

aass sa 4 smi aa. 


^o| S 

1. -^aj^^r a£°M S-§-« £ 

S°1 HS >3^- f-«fl «fl 

o> SS. 

2. ® asa saaa ssasa aaa a 
-§-afe a°i a-aa /inx <fxa a°i aa 
a am 3-g-i- ^ ass aaa^ia. 

°1 ^-t- lnx=l x lnxS ^S. a 7 ]] 

SS. 

3. ssasaa a-§-a a asa aa-a a 
aa as as/(x)s. asa-a as a 
•§V(x)s. aaa sa-aas aaaaa. 


162 | 


03 


f “XH u tJH 

”» iT “l IT td 


^asas o\tmn, ob mm a m. 


^ wo|5p °<aonf? 

Ifn 1 %■■■§■ #A] (xsinx) / =(x) / sinx+x(sinx) / # 0|§5(-01 ckg SSOII SokOl S.A|. 

—(x)'sinx 


i. Dm as s*k 

x(sinx) ,= 


2 . IS □ °k»| as asa M^h 

yx(sinx) / (jxw | ~^ ~y (■ r ) ,s i n ’ r ^ 

3 . fix)=x, g'(x)=sinxa[-Jl tk nH, 2^-1 SaS/(x), g(x),f(x), g'(x)M L| 

E^Hoi M*k 


°i-a*ra ik^ w 433 w- ^ 4* m. 

^ttf(x),g(x)e\&f{x)g(x)**]&W. 

[f(x)g(x)}'=f(x)g(x) +f(x)g'(x) 

0 |£g. O] 71 O] O^t^. 

f(x)g(x) =J { f'(x)g(x ) +/(x)/(x)}^ 
=Jf(x)g(x)dx+Jf(x)g'(x)dx 

°1^. *H*1 4-g-ol 

J f(x)g'(x)dx=f(x)g(x) -J f(x)g(x)dx 

aa-s a*w£ a-sa- w. 

^U-^/(x),^(x)7kD|S7feWttH, 

J f(x)g'(x)dx=f(x)g(x)-J f'(x)g(x)dx 


AHS 42 gom 71^ 

• ¥-^-^!^-S(nP y 7 >W y 7 >/i, integration by parts) 


B? tr^l oisH 

*§ gs • g°i nigas oigatw 2 a^i ys 

4SS SMI 

»§o|4. 


1- x(sinx) / = |(x sin «r)^ — (x) 7 sin x 

—J" (xO sin x dx 


l.fx( sinx)'. 


6?x= 


xsinx 


x|/£/^/S 




Jf(x)g'(x)dx=f(x)g(x) — Jf'(x)g(x)dx 

: asaa asHAis aassaaa ^ss/w, ^(x)s 

*i=L» <M 0 \ gasW. OI5JOII cq-ah ^e°| go| 

7(- SS§H7|7|£ sm ^&5HA|7|£ t\7\ t[H^0|Ck 

(D Enj-ifast- aai h 4a ss nn, /(x), astf 

a» /(x)s sa asasss assa. 

( 2 ) Ei-|ht}4^ ss hh, aatfs*- fix), ^lan- 

a» s^(x)s sa asasss assa. 

(3) Em-tf4^2|- sLaH^a cl), ^.aff©# fix), astk 

a» g'U)^ ia asasss asea. 

(a aaifsa mi, aaifs# fix), 7©a 

a» g'ix)^ ia asasas asaa. 

/(x) -* g'ix) 

snua atma 7i4S4 


3. y fix)g'ix)dx=fix)gix) - jf\x)gix)dx 


S42 a 
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°ia| m\ 




® Tll-y gftft %4l 0® OISSM 01 

a| 7\J.\ S 42 | 3344 ?ft 4 SMI tt4. 
© 44^1 ttft 3344 OISSM ?tt 4 21711 
44. 

© 3340||A|°| x|St34S^I 5c4 OlSHSp 0| 

:; OISSW §444 711-ysh 4 017)1 § hcK 

® ZLEHS71 y3f £E4 43011 LHSIOj 43°l If 
421 3344 ?tt 4 SMI 43. 

© 3340||A1°| ^434S^I es 0ISHS1TL 0| 

ft OISSM 3344 T^ft 4 01711 m. 


24 ■ tf^-yo) oo| 2 


1. n]«ol oj-g-^ n^-g. 

21 7lAA^e]7(- AjE)^ cl-A] AJ-71A17JC]-. 

2. 21 « o| A^ o. ol^^Tll SH 3344 A 
4M4 4^4 3MI §h-£4 tM. °H, 4 

334^1 ^AVOI A^^tLE] A)] 

4 344 4M& 4 214 444 

fits AIM'S: 1 ® 


[ 164 ) 


04 




ofa-1 ®*l ^4°| 


> ma 7W s+a saw =?# + m 


°|Si it*| 0fA6| ^*jg£ Ofigiii 



if? %$ 



3. 4444 MS-®4 44® 4444 ^iavo. H2|]as 

nelAi Zj- 2] 214 S4* 444 34SS1 

44. 

4.444 44 44 ® S4 444 44 4444 oj-g- 
44 44 4 44 541 4214 4^4 44. 

5. 4444 4444 4 ^ 4 - oj-sfl^- 

4 44 4444 4-4 4^44. 

6 . 4444S4 4 444 44 4444 44 v ® 44 
s ]4 ojtflS-41 421 - S4 4/(® 4- </(®4 44 
nfl - 2 - 2 ] 0411 44. 

it? 4421 o|sH 

S4 =fl • 3444 444 44# 0 IS 401 4444 

7® 3471 3i!ltS 0|§H47| 43 44014. 

d 


'■f {x) ~-kJ‘f {t)it 


= 2«r—3 


0 J 0 | 0 | ^ j: 01 | CH^HOI %^f(t)y[f*f(t)dt=x 2 -3x+am ttH, zm \ 

M01I g*K>i s*h 

1. S4 /(*) ^ o h 4 fl2| m m 444 MAh 

2. 1 °J Hng ?44 4I3K4 AhMSh ^S[01 MAh 


^4 #41# Ol-g7]M A^7h <£ A, oj# 

^,Wrf(x)7}^ [a , 6]4W <a^oljL, f(x)F\ ^^-^^F(x)^fl ^ 

Jj{x)dx=[F{x)J=F{b)-F{a) 


°14. 


a=b c £ nfl J f(x)dx =0 


J* f{x)dx=- 

-J b f{x)dx 

m 7§ °mn. 


M7| (1) J^e ;c (^r=[e ;!: j () =e 1 — e°=e— 1 

(2) y" 2 cosxtfe=|sinzj 2 =< 

4^hoiah 


(1) f ~dx 

J 1 x 

(2) j (xdx 

(3) j\ x dx 

(4) L sinx^/x 

*7 3 


J^f(t)dt=x 2 —3x+a$\ x°11 1^- ^2l°h 1 ?1 
0 = 1 — 3 + 6Z, ci — 2 

2 . *1444 7)4 33, 4 f b f(x)dx=F(b)—F(a), 

J a 

f f(x)dx=F(a)—F(a)= 0 


1 


ftfil 42-1 7hX| &®o| ?■ 


“S 2^ Olr 


toil (1) 


pj_ 

J 1 X 


(2) 


IF dx ~- 

(3) j\ x dx~ 


dx— 
2 


lnlxl 


= ln2 —0 = ln2 


3 ^ 

J2 


3 X 
In 3 


41 U -0 )=J- 

0 3 l ; 3 


4 3-1 

0 


(4) L ^YFYXdx — 

J 3 


In 3 In 3 
—cos X 


_3 

2 


344 zfi 
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Q^,^Wrf{x),g{x)7\^[a, Wi <&$<£ ^ 

[1] kf(x)dx=kJ f(x)dx (#, k^ -^r) 

[2] J\f(x) +g(x)}dx=j*f{x)dx+j* g(x)dx 

[3] J a [f(x)—g(x))dx=J a f(x)dx-J a g(x)dx 

7j- 

Wrf{x)7\ <£°\°\ ^ a, b, c# £4=^ ufl, 

#° 1 H °1 4 - g -^ ^°1 ^ «. 

[4] y f(x)dx+Jc f{x)dx=J f(x)dx 

°11- °1^H ^ 71-71 ^^1 S7K 


[3] J{f(x)-g(x)}dx 
=F(x)—G(x)+C 
f [f(x)-g(x)}dx 

J a 

= F(x)-G(x)l & 

_u 

={F(A)-G(6)}-{F(fl)-G(fl)} 

={F(A)-F(fl)}-{G(6)-G(fl)} 


F(x) 


G(x) 


Q ‘I zm 

* 01 t‘ 


( 2 ) 


y sinx^/x— y sinxfifx 


_ f> g^+l , f 1 (e x +l)(e 2x —e x +l) 


e x +l 


= /. 1 -$fr <fe= X 

=y i {(e 2 )" : -^+ 1 }&=[^ r -g x +x]^=Ye 2 -g+y 
(2) y sin xdx—J sinxdx 

=y sin,rt/x+y sin xdx=J sin^i^x=| —cosxj =0 


= / f(x)dx— f g(x)dx 

J a J a 


2 

=±ei saa ^ ^iom as ^a 
4 awi m. 


(l)J-g 2 -g+-^- (2)0 


toil (l) 


r°_si 

J* sinx 


sin x 


■am 2 n# 


(i) 


Xi 




x+cosx 

+ / 


<ix 


COS X 


sin x+cosx 


(2) 


f (2x+e*)<i.z— f (2 y+d')dy+ f {2z+e z )dz 

JO J 2 J2 


—sin x 
sin x+cos x 


dx 


+ 


/■’* 
Jo SI 


COS X 


sin x+cosx 


dx 


dx 


O ^r/(x)£]- 0 (x)£] & AA F(x)A 

G(x)A^~ AA 

[2] J[f(x)+g(x)}dx=F(x)+G(x)+C 
f { f(x)+g(x)}dx 

J a 

= F(x)+G(x) J 

J a 

={F(b)+G(b)}-{F(a)+G(a)} 

={F(b)-F(a)}+{G(b)-G(a)} 


F(x) 


+ 


G(x) 


= f f{x)dx+ [ g(x)dx 

J a J a 


f n — (sin 2 x—cos 2 x) 


-i. 


dx 


sin x+cosx 
f n — (sinx+cosx)(sinx—cosx) 


-j: 


dx 


sin x+cosx 
=J^ (cosx—sin x)dx 

" n 

= sin x+cosx = —1 —1=—2 
Jo 

(2) f (2 x+e x )dx— f (: 2y+e y )dy+ f (2z+e z )dz 
Jo J 2 J2 

= f (2x+e 2 ')^ — f (2^+^)^+ f (2x+e a; )(& 

JO J2 J2 

= f (2x+e x )dx+ f f (2.r+e' r )<fr 

JO 1^2 

—y (2x+e x )^ 

=y ( 2x+e x )dx+J^ (2x+e x )dx 
= /” (2x+e x )^ 

3 =(25+e 5 ) —l = 24+e 5 


x 2 +e" 


F. 245 










































aaaoi sas a44 m 

4 smi sw. 


■X 1 


|0|| (l) / XIsinxldx 

2 

7T 

= l_ JL (—sinx)dx+ I sinxdx 

-i r 

2 
0 

= (l —0)+{0 — ( —1)}=2 



0 


cosx 

l 

to 1*1 

+ 

— cosx 


( 2 ) 


/>- 


1 |<ir 


=j (l—e x )dx+j^(e x —l)dx 


x—e 


+ 


e —x 


={-l-(-l- e - 1 )}+{( e -l)-l) 


=e+f - 2 


=HI ^4^1 tm OISSW 4 81 

711 ?t|-. 

SO|| (l) f{x)=e x , a= 0, &=lc>lej-jL 
1-0 1 


Jx= 


« ’ 


1 k 

x k =a+kAx=0+k —= — 
* n n 

°1:EL3. 


n 1 _k_ r 1 

lim S —= / e x dx= 

w—oo^=i 0 


= c—1 


(2) /(x) =sinx, <2 = 0, & = o]-Tg 

Zlx=——— Xk-a^kAx — ^^k' — — ^- 
n n n 


1 1660 



(3) -^J’df(t)dt=f{g(x))g'(x)—f(h(x))h'(x) 

2. S4S4 4S4 EMI 

(1) lim—-— f f(t)dt=f(a) 

x^a X — CL J a 

1 fx+a 

(2) lim- / f(t)dt=f(o ) 

X — aJ a 

3. S4S4 


.. » n . kn [* . , 

lim 22—sin — = sinxax 

w—oo &=l ^ U J 0 


—cosx 


-(-!) — ( —1)=2 


(1) lim S /(—)• — = f f(x)dx 

n-™ k =i \ n J n Jo 

(2) lim I] f(—k\ a = f f{x)dx 

n -™ k =i \ n / n Jo J 

(3) lim I] f(a + —k V — 

n^oa k=l - / \ n J n 


1. S3S4 nlS^l 

(!) -^J a X At)dt=f(x) 

r / /* x+fl 

( 2 ^ ~dxJx f l d)dt=f(x+a)—f{x) 


f* CL^rb 

= / f{x)dx 

J a 

= Jo f( aJrX ^dx 

(4) lim I] f(a +——— 


* • 


b—a 

n 
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*1 m^m <wm °^m. 

^r fix)9\ tV433 «■ F(x) 2*3. ^ 

f(x)dx=F(b)—F(a) (D 

<47^ x# i}# *1® *3 °1^7l^t1: IHr x=g{t)M 33 

3 3§-°l 3^33. 

F(x)=F(g(t))=Jf(g(t))g'(t)dt 
°H z=tf(fH3 a=g{a), b=g{$) 32-33 3§-§- 3fe3. 
fy(g(t)W(t)dt=[F(g(t))] 0 a 

=F(gU3))-F(g(a))=F(b)-F(a) . ® 

CD, <$S43 3§-°l ® °JA. 

Jkf(x)dx=J^f(g(t))g'{t)dt 

°n-§r 3333 3§3 m. 

§3H“o| 

=R1 [a, 6]cH|Ai <3^01 /(x)0|| CHSKH n|S7fea g'(t)y\ 

=Rn<*, 0O||A| 2^0|Jlfl=^k) ; b=g(0) 013 

Jf(x)dx=JJ(g(t) )g'(t)dt 

^ fi71 (I) J^2at(**+l) 3 <fcO||Al x 2 +l=^ j l x - 2xO\IL, x= 01J Hfl 7=1, *=1S| 

ttH 7=20|°^ ^2x(o; 2 +l) 3 ^=^V^=[^if 4 ]'=^- 
(2)^ 1 /^+T&0||Ai x+l=^ -^ = 10101, x=OlJ CtH 7=1, x=ia Hi 7=2 

0|°S J^ 1 /^+TJx=^ 2 /F^=[-|-^]'=-|-(2/2-1) 


a 5 


(1) J\3x-2) 5 dx 


(3) 


P.i 


2x 
+ 1 “ 


■dx 


xJx 2 +3 dx 

r®=* 

J-i J2=x 


(3)x 2 +l=tS,^^ -J^=2x 

x =0<a nfl 7 = 1, x=2<a nfl 7=5°lH5. 
C 2 2x 


x z +l 


Ft 


dx— I -rdt 


ln|/| 


=ln 5 


(4)2 -x = tS. ^o_^ 

t‘ 


dt _ ^ 

dx 


4 

x=— 2^ ^ t= 4 

T 

t = 2—x 

x=l^nfl /=! 

1 

\ 

o|£S _2 0 

1 i 


L~d=i ix 

= f-7t' [ - 1,dt 

= h t 


2F 2 


=4-2=2 


=H| Olg^Oj gl 

#0|| (1) 2x—2=tS. if-On} 
dt 


4 ^ PI 7)1 3| 


Til m. 


dx 


= 30 JL 


x = 0 s Hi t=- 2, x=l°i Hfl /=lolHS 

f (3x—2) 5 dx= f f-\dt= f \t dt 

JO J-2 O J-2 O 


1 

18 

(2) x 2 +3 = f£ 


2 


dx 


— 2x 


x=0<& nfl t= 3, x=l<a ufl / = 4o|Hi 
xj x 2 +3 dx 

= xrj {) \l x 2 +3-2x dx— ^-J ft dt 


9 3 

A f2 

y 


rf~^ 


X\/E./X[/S. 


1. tf^o) 3^0 *| SS oissra E2|8hcfe 3« 
=?-m?± on *o| 0|sHA|?jLK 0|[tH & 4 ^S xiasfc 
3^ TO>I UVPMI l* 0I8HSMI w. 

2. xlS^^B* ^Ssfe CHI Olgshs. 

^ thcK 0|nH, 7011 cHth AJS a;0|| lHSI 4|o^ n*)Ai “ 

orCHI cHth l|-e|-lH0-|0V t[S^ x=g{t)± 

^mv^i- ^hsho^ ecfe g« ^^i m. 

[a, /?] £Efe [/?, ff]0||Ai g(t)7\ Sg ^\t>\A 

L|- S’-g Ti-goi sssi goicv x=g(t)^ g 

Ti-ifg at gAngom ttfg g'(t)m t^idi 

f(g(t) )£ [or, flow ggoiafe saol SflSW. 

aam ng^in. 4§o||Afe o|^ S 

SSIOI xig“E| S|2| ^7HS El^Sfe S^l 2.KHIAH *m 
5jg| C^CK 
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xiesisas oigsw cl 4 "Hr e 
2MI SW. 

S0|| (l) l+g*=fS 3T.2.1S =e* 

x=0 s H t = 2, x=l^ Dfl ^=1+<?°1-H. 


Iw*'!”} 1 " 


In UI 


1+e 

. 2 

=ln(l+e) — ln2 

=ln- 1+e 


(2) In x=t^ 


2 

_ 1 

dx x 

x=eU nfl / = 1, x=£ 2< H ufl t = 2°]E-. 

(In*) 2 ,.., 1 


/‘■ 0s ^* = “ir <ini, '-T 


6?x 




i/ 

3 f 


= -i(8-l) 

6 


=±E| xis^isas 0|ga^ ^tf 4 swi w. 


■X 


011 (1) ‘ sin 3 xdx 


= / sinx(l — cos 2 x)dx 


sin xdx— / cos 2 xsinx£/x 


(i) / sinx£/x= 


—cosx 


= 1 


(ii) / cos 2 xsinx<ix^H cosx=/i^ 




: — sini 


dx 

x=0^ /=1, 

x=-§^ 41 £=0°lH5. 

rt 2 . 

/ cos x sm x ax 

=J^ / 2 * ( —1 )dt=J^ t 2 dt- 



—t 

r 


x = jL 

o 3 


011XII Q 

(1) fUe^'dx 


( 2 ) r 

ix_ 
it ' 

J^4e 4x ~ 1 dx=//#=[*] 1 =e3 ~ ~ 

-4^ = — °]j1 

ax x 

^=l<y rtfl t= 0, x=g < ?i 41 ^=lolSS 


dt 4 

x=0%! 41 t=-1, x=l°A 41 t=3°]E-l 


a d)e 3 -y m\ 


! ■£ I 6 


I ^014. 


(1) Xw* 


»r^ 


011 711 05 

(1) 2 3 cos 2 x sin x dx 


»$ 


(2) I 2 cot xdx 


*=0^ 41 t=1, x=y 41 *=0°1-ES 
j 2 3 cos 2 * sin xdx=J^ (—3t 2 )dt=[ —f ^ = 1 
(2)sinx=^S.^-^. 1 ^ -^-=cos*°lal 

x={ o ^^f,x=4^^1 0 lH5 
J 2 2cotxdx=2j 2 C ^'^ dx=2 -yc?£=2jlnif J ^ =ln2 


a (1)1 (2) In 2 


7 cm =&\om. 

sin 3 xdx 


(2) tan xdx 


(i), (nH 

r t . s i 2 

/ smxax=l— 0 =^r- 

J 0 o o 


(2) tanx= 
dt 


smx 

cosx 

—sinx 


°lHiiL cosx=/^. 


dx 

x=0il /=1, 


x=^-<il ^ t- 


J2 


o u i 


/ 4 tanx<ix= / 4 smx dx 

/ o Jo COS X 

,J2 



= X ! t' (_ iW ‘ 

/2 

=-X T >=- 


In U | 


“ (ln /2 °) _ T ln2 
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°M Q 0 cflato] q#o| Mojah 

Q /(-a:) -fix) 0|S J“ a f(x)dx=2j“f(x)dx 

*0| 3ja]£s] /“ /(*)<&=fl fix)dx+Jj(x)dx 

j f{x)dx 6 \H x=— ~^ = ~ l°l-5-S. 

y f(x)dx=j° f(—t)-(—l)dt=J o f(—t)dt=J o f{x)dx 

h)-hH j f(x)dx=J f{x)dx+j^f{x)dx=2j^f{x)dx7\-^^\x\. 


@ B31 8 S^S^/(a:)0ll c«5|Ol/(-a:) = -/(x)0|S /_“ f(x)dx= 00| gH*® MOjElh 


8 

44 [-«, a]0)|Ai ZLaHS7|- ago)| CHS 

o| 440) 4 oi 7 || fhCK 

ffon ^3^4) ^ 

/ f{x)dx= / f(x)dx+ j f{x)dx 

J—a J-a JO 

f f(x)dx 6 \]*\ x— —tsL 

J —a 

dx 


dt 




ESI 8 P# 

(1)(V+.z 4 X-f l)da: 


( 2 ) 


y; (cosx— xcosx)dx 


j f(x)dx=J^ f(—t)-( — l)dt=—J^ f{x)dx 

f f{x)dx 

J -a 


°1 c g"HI °l& 0 ^? 

{/(^) 5 '(^)} / =/ / (^) 5 '(^)+/(^)fi' / (^) 

\f{x)g{x) J a =f\f(x)g(x) +f(x)g'(x)}dx 

=f/(x)g(x)dx+fAxW(x)dx 

T^g-o] Age^cj- 

j b a f(x)g'(x)dx=\f(x)g(x) j*f(x)g(x)dx 


= / f(x)dx+ / f(x)dx =0 

Jo Jo 


9 


=H| 44 [-a, a]0||Ai y^Z[ gjgOll 


cn~r —I o —i l 


toil (1) J i (x 5 +x 4 +x 3 +x 2 +x+l )dx 
= 2 (x 4 +x 2j rl)dx 


= 2 


1 5 | 1 3 i 

—x +^-x +x 
o o 


* = 46 
o 15 


y=f(x) 



0 /(— x)=f{x)% ’jV^Al?]^ 

-r^r^ *K 2 . 

y=f(x)2\ z/4°fl 

4-4/(x) 7]- 4% v 4 

U ufl, 

/ f{x)dx =2 f f(x)dx 

J -a Jo 

@g( — x)~ —g(x)% ?>#a|7] 
tt 71^51- 
y= 0 (x )3 ^o)| 

4sM 44 .g(x)7)- 7144 
4 714-44 44o)] cflsj-o) 414°1—-S- 

g(x)dx =0 



X 


( 2 ) 


XX 


cosx—xcosx)dx 


= J 2 K Cosxdx— J' 


xcosxdx 


°] nfl/(x)=x, g'(x) =cosxsyjI o]-Tg 
/ r (x) = l, j(x)=sinx 

7 t_ 

2 


X 


x cos x dx 


xsinx 


xsinx 


^ rf 

— / sinx^/x 

_ n _ 7 t 

2 J 2 


+ 


cost: 


=, T-f , -° =0 


XX 


cosx—x cos x)dx 


=J \cosxdx 


= 2 / cosxdx=2 


smx 


= 2 
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=si oigsw cl 4 "Hr e 4 

2MI &q. 

S 0 || (l)/(x) =x, ^'(x) =sinxS 
f'(x) = 1, g(x) = — cosx°],H.5. 


J? 


xsinx^/x 


-xcosx 


-J^ 2 (—cosx) 


= 0 + 


smi 

(2)/(x)=lnx, g'(x) = IS. 
/'(x)=A fir(x)=xOl_H.S. 


X 


lnx6/x= 


xlnx 


—e— 


x 


e re ^ 

— / —xdx 
i Ji .r 

=e—(e—1) = 1 


ii 

^ a §®^oi ^ 

l h 4 swi sw. 

#o|| f( x )=e x \ g'(x)= 
f'(x)=e x \ g{x) — —cosx°]E-sL 

Je x sinx dx— — e x cos x+Je x cos xdx 

u{x)=e x , z/(.r) =cosx^. 
u'(x)=e x , z;(x)=sinx 

y* e x cosxdx—e x s\nx—je x sm xdx 
JV sin x dir 

= — £ x cos.r+ j^sinr—y£*sinxd,rj 
°fl>H 2 Je x sinxdx=e x (sinx—cosx)+C 


°n<M- 3WS 4£4 ^-4 

^ Hrjlsi), <7(x)7|- □l^feem/'(x), g'{x)7\ 2^SJ CEH, 

J^/(x)/(x)Jx=[/(x)fir(x) ]*“//'(x)^(x)fi£r 


011*11 


( 2 ) j^xlnxdx 


Q7 qa s^isa 4®ioiq. 

(1 ) j^xe x dx 

M0| (l)/(x) -x, fir'(x)=e' r ^.S.^^- 1 S/'(x) = l, 0(x)=e*°l:EL3. 

J^xg*<fx=|^x0*J — e x dx=e— =1 

(2)/(x)=lnx, fir'(x)=xS.^ 1 S/'(x) = ^, = 

/xi n xrfx=[4i n x];-/ , |-4^=4-|[4r = 4 + T 

3 ( 1)1 ( 2 ) + -j- 

4 4 


10 qa S^isa 4®|oiq. 

4 x sin x <ix 


(2) / In xdx 



11 S*®]/ 


e r sin x dx§ -p-o H0=| ah 


ovoj tj-o} ^Ofi tRcjOl Ej^ m. 

^1? 7ia|7h rmO\JL, §jgro| m kg°J M^HPh Hto *4 All 

7| F(r)Na qa4 aq. 

F ( kY )=qM^L 

{M= 5.975 X 10 24 -E- *4°| Sf£ G=6.6720 Xl0" n -8 44) 

*J^0| 5000 kg°J S7f A4 350 km 'icH*! 4*11 44 37®° 

s £I?J^7| zm Hflt!- o||M aB 4^F0|ah (Eh, a4 ^a|#°I Dofe 6400 kmO|q.) 


e x sin xdx— 


\e x (sinx—cos x) 2 =4~(<? 2 + 1) 
2 Jo ^ 


bs m \i 


»g§i ?II£!S SH og A j| 

SMI tW. 

S0|| nj-xl^-o] 6400000 -f^r ^ 

^ *1^ 350000 m ^ ^ ^ 


x 


6750000 5 0 00MG 


dr= 


5000MG 


6750000 IMG 


6400000 172800 


(4 M=5.975X 10 24 , G=6.6720X10 n ) 


j/e/s 7is 


i 


=H| o|a| 7^1 th 4 °| 4 9M §W. 


I0|| (D-^h+C 


(2) 2/x+ln x+C 


(3) —cosx+2sinx+C (4) secx—cosx+C 


(5) 2e x + 


3" 


In 3 


+C 


(6) e x+3 +C 


=Hl oigffl 4 °*M S4 

dt 


toil (l) 2 x- 3 =/S.^jatt[ -« 

J (2x—3 Y dx=Jf~dt=^{2x—3y+C 


S50 4: 
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[*H0 p.216] 


1 ^ 

a)J~rdx 

(3) J (sin x +2 cos a;) fife 
(5) J" (26*+3 2 ) fife 

2 

(1) J (2x— 3) 5 fife 
(3) y cos(3x—2)dx 

&) /J^h dx 


3 

(1) Jxe~ x dx 

(l)y (2,r—l) 4 fife 
sin 5 .r cos .r fife 
(5) y xg* 

5 ; c3 2 i~Eri3 ~T Z '^1' 0 ^ s-h. 

(tifslnxdx 


( 2 ) / 


r j/x+l_^ 

(4) y (sec £+cos x) tan x fife 
(6) y e x+i dx 


(2) Jj2—xdx 

(4) Je^ +Z dx 


(5 °1Bi 7fX| m^O| 


0 *|2|W“IS 


(2) Jxsin Axdx 


( 2 ) 


3x z +2 

sinx 


X‘ 

^fo 1+COSX 
(6) 

J e X 


(2) y 2xe x dx 


0 J=L « *j£«g 


0 °12-1 7fX| tt^O| 


fife 


0 OIB-1 


mm oisa 4 awi m. 

S0|| ( 1 )'Jxe x dx=x{—e x )—j\—e~ x )dx 

= (—x—l)e~ x +C 

(2) yx sin 4x dx 

( cos 4x \ f( cos 4x \ , 

=n— 4 —J-jv— 4 -)* 

= —T xcos4x+-4-sin4x+C 
4 16 


=S| xiesisas oiga 4 01^1 

soil (l) 2 x-l=/S^-o.^ ^=2 

y ( 2 x—i)Vx=yi^=| 

(2) 3x 2 +2=^iiL ^■—’3 4^=6 x 






/ 0 3x 2 +2 


dx—\( \dt—\ ln-f- 
bj2 f 62 


6// 


(2)2-x=f3.^.2.£ #=-l 
dx 


Jj2—xdx=jff- ( —1 )dt= —1-(2—j?)V2—.r+C' 


(3) 3x-2 = tS, #=3 

dx 

J cos(3x—2 )fife=y cost-^-dt 
=ysin/+C=- sin (3x—2)+C' 

(4) -4x+3 = /S 4^- = -4 




dx 
\dt= — 


5 +C 


(5) f-**—^<&=ln|«r 2 —«r+3| +C 


x —x+3 


( 6 ) 




dx 


=-|-(ln|x—21 —ln|x+2| )+C 


In 


X—2 


X+2 


+ <7 


(3) sin x=tsL ^•-^-’3 =cos x 

K 

/ sin 5 xcosx<ix= / fdt=-rr 
Jo Jo 6 

(4) 1+cos x=tsL -4^ = —sinx 


dx 


f 2 ^ nX — dx= f ( —1 )\dt=h\dt— ln2 
Jo 1 + COSX J 2 t Ji t 


(5)x 2 =ts.^^ 4J = 2x 


dx 

xe x dx—\ j d dt=4jr(e 16 — l) 
6// 1 


/ xe x dx=-^~ 

J 0 2 Jo 


(6)tox=fS*»fl 


['^dx=Ptdt=± 

Je X J1 2 


oiga 4 awi §ick 


|0| 1 (1) j 3ln^*6/x= 


3x lnx 


g r 1 

-3/ 

1 ji 


— 3 / dx=3 


(2) J 2 xe x dx— 


2xe x 


— 2 f ^<ix=4e 3 +2 

Jo Jo 


w. 251 




































j/B/S 7|fi 


7|M 


[«H0 p.217] 


1 


4+1 3h>^Oj ^ 9 




| 0 || 


sin 2 x 


1 —cos x 


awi m. 


: l+cosx 


1—cosx 1—cosx 

o]:o^ 

f(x)= J (l+cosx)dx=x+sinx+C 
°H,/( 0 )= 2 °lHS C =2 

f(x)=x+sinx+2 0 ]E-5L 
f(n) —7:+2 


=±E| ciT— I ^'o'^n'crs ~[ L % 


h ± 9.17-11 81 


m ew. 


1011 x 2 +ax+b= (x— 2 ) (x— 3 ) °]B.l 
2 x~\~ 3 2 x +3 


X 2 j rUX J rb ( X 2 ) (x 3 ) 

__ 9 _ 7 _ 

x —3 x —2 


/ 


2 x +3 


dx= 


K: 


x 2 +ax+b ~~ J\x —3 x —2 

= 9 In | x —31 —7 In |x— 2 | +C 

(x-3 ) 9 


dx 


=ln 


(x-2 y 


+c 


rf{x)= f ———— £/x°i| tfl*H /(0) =2 s[ ufl,/(*)<!] © °i^ 

J 1 COS X u.jg*j.td 


2 olWSH x 2 +ax+6=05l A] 3. 4^. JjL ^ol 2, 3<H Bfl, - 


***/■ 


x 2 +ax+b 


dx% 944 4. 


0 

°a|s^o] 


3 I sin x cos x | dx^ 94°} 4. 


4 0<x<6°fl4 444 tHr/te) 3 ! 

-2-^4 1244 44: *H, £f(3x-2)dx°] 4 4 


y=f(x) 



© °1 a 1 4*1 


© *^S| 

*|«3|Sg 


1 2 3 4 5 6 X 


5 tHr/(z) = 


°14. 


'X+1 (0<x<l) 
.3—x (l<x<2) 


°fl f 2 e x f(x)dx°\ 44- 9-4 © °l a 1 4*1 


•hi xis^sas oissw 4 awi ew. 

• 0|| 0<x<y°M sinxcosx>0, ^<x<7r°M 
sin x cos x < 0 °1 HsL 
Isinxcosx l^/x 

=Jjsinxcosxdx—J JL sinxcos xdx 
cos x=t5=. ifJL 

I |sinxcosx|6/x= \ {—t)dt— \ {—t)dt =1 

Jo J 1 Jo 


=si xlih^jSSS 0|gs^ 

S0|| 3x-2=^S^-9-^-^=3*1-H.S 


> ^ pi 7 j| 3 


in m. 


J " f(3x-2)dx=-^J^ f(t)dt =-1 


=tlf +2+ l'= 2 


5 

•fil 

• 0 || 


oissm 4 smi m. 

e x f(x)dx=e x (x+l)dx+e x (3—x)dx 


(x+l)e x 


0 Jo 


e x dx 


+ 


(3-x)e x 


+ a'dx 


=e+(2e 2 -3e)=2e 2 -2e 


j/B/S 


1 

=H| S^SI OB ttgtr 4 81711 tW. 

S 0 || f'(x)= lnx+x--^-—l=lnx°l-E 5 . g(x)=e x 

fg(x-l)dx=fe x - 1 dx=e x ~ 1 +C°] 3 . 
h(l) = l°]B.£. h(x)=e x ~\h( 2 )=e 
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1 f{x)=x\nx-x9\ SfcH, ^tHrU 

g(x)3\JL^}. 

Jg(x—l)dx=h(x)+C7} A d^' s }3-Hl) = l < Q nfl, h(2)P\ n 2 -^ 0 ^ 
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2 °lH ^7} 7l#S 711^4- s$#i& X| x7 m O] ql^ P( x ) 0 *|%*\£V 

^ P\x)^ 

P\x)=3x 2 e ~ x3 

°l2fcn W. 7l#S ^l-g4- A 3XM 7] I7fl^ ^ °1°H 3*M ^ 


3 0<x<7T°fl-^ ^Hr/(.r)P] £^4 i 7l-/ / (7;)=j:cosx 0 ]aI,/(x)^ ©*WW 
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fix) 
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fix) 
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=it| x|#^j“SS #SM 4 ?i7j| §j-Ch 

*°" x: f(x)dx=J f(x)dx+J^ f{x)dx 
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J —n J 7r 

= X ^~^ dt 
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^S| ^l^^jnrS-S- #§fe h 4 1 SPII elC-K 

soil F(x)=3xV* s °M -x 3 =^.^n3 ^ = -Zx 2 
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SSI ItgtT 4 SMI thch 
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kt 
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— / sin tdt 
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• 0|| 


/(x) =Jf(x)dx=J .'. 


= / xcos xdx 


=xsinx +cosx+C 


°lnfl 4= 


=f4+f-l=4 

— l°]aL /(x)=xcosx— 1,/(0) = —1 
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» es°i yon 4> 44. 


^0|O| L10|^ 0\W1\\ 70 ^^? 


ita- 


S S! i/#o. 



£# 2 E n^zh 1 K)| *]*! y= —x+3H\ X 

^OJ “S2| W 0 | fi Sij XjAj y=- X + 3Zh X# §j *]d 
x=5M #aM°i ““o| L 1 0 | S s 2 e^ m HH, ^ M^oil 
ti h 5l-0l s*h —o] 

1 . Si, S 2 » dd l[-e[-lHO-| M*h 

2 . 1 4 §4d°l dd ?S| 0 | MAh 


O y =/( 3) 7 >d 1 #[a, 6]4H nfl, ^y=/(i)^x^ g ^ ^ 

x=a,x=bS. JE^j ^ ^o] £-§■ M.x>. 

Wi'lKfl, b]°\)*]f(x)>0<£n 

S=J f(x)dx 

(fi )tt[a, bn*\f(x)<0°m 

Sdr y=f(x )* x^o\) ^d 

y= —f(x)&\x^ ^ ^ x=a, x=bS. 

^t 0 - p -g 

S=f {—f(x)]dx=J \f(x)\dx 

(iii) ^Qla, ^^^/(x) >0 °|j 1, d^Hd &]41 a 1 

/(^)<0^nfl 

S=J f(x)dx+J'^{—f(x)}dx 
= f a 1/0*0 I <&+ f c \fi&)\dx 



*T52| 0|sH 

^3:•f(x)>0?l ^OllAife- 

&o\ £§o| aoi^j* smi /(x)<ooj 

^OllA-fe #o| 7 ^ y 0 |oj 

S SMI ^ o\g*\o\ go» ^ 

b aas WH M7|| ufe *§0|CK 


1. 5i=J o (—x+3)<ix, 
S 2 =— (~x+3)dx 

2. Si=J^ (—x+3)6/x : 


f + 3x 


3 =-9 

0 2 


S 2 = 


_ J 3 ^ — ^+3)<ix= — 


-f+3x 


= -|f-fl=2 


SS 4d 


Odd y=/(x)d- x d d d dd x=a, 
x=bS^ #44-4 Edd yo| S-g- -Ad 


=/Vw i<& 


^°l 

Edd *|e 

© A44 AdOM 4d4 xm AhO|o| U 0 |f ^ 4 014 

44. 

© Add AdoM 444 2/4 Ah0|o| yon Ath 4 44 

44. 

© Add AdflW ^ 44 Ah0|2| E§4 yon Ath 4 
4711 44. 


MA ■ 4#d4 #d§ 

1. ddd-i- 4-8-44 ^4-s- -?-!- 4°fld ^-d4 ^-4 

HB)4 4-A14 4-^444 44 44 -§^- iAj- 

4ddd d°l dddd. 

2 . yoi-i- 4dd ddd^d, yoj 

444 ddrdMdoii dehd 44 d-d °fl ai-^i/i- 4 
d# 44 d-d. 


4 MAf. 
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^-i 

f(x)>' 

AP 
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y=f(oc) C 

f(x)^ 


(i) dd«, &]4Al/(x)>od 

4°1# 4-ddd S-dd: d°l7h f(x)9l dd: AB 
-ix=a4Ai x=b-v\A -s-ddAi di-dd -r-d: 0 ! 

p g 

S= f f(x)dx= f | f{x)\dx 

J a J a 

(ii) -44: [a, 6]°flAi/(x)<0d 4 -t- 
dd: ABd d°l7l- -/(x)4-BS. 

S= f {—f(x)}dx= f \f(x) |dx 

J a J a 

(i), (ii)4 ddd -Ad [a, 6]4Ai/(x)d A-A4 -£4 
44 AB= I fix) | ojM, 4dd M^d 44 Sd 

S= f |/(x) |<ix 

»/ a 


w. 5)SB 255 
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= —In 1 —(—In e) = l 



sal^oj £g2| yo» ^tf 

4 SMI 

•oil (DW^tgo] S°1 #ShJ-*W. 

S= sin xdx y 


y —sini 


—cos X 


— —COS 7T + C0S 0 = 2 




L-(l^)} + {e-(e-l)} 


=i-f+i 

= 2 -f 
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(2) 444 5^4 ^ 41 Sej- 44. 

y=\n(x— l)#x°11 444 45144 
x=e y +l 
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j\e?+l)dy 
e'+y 


=e ——+2 
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SS sH s 

©^44 5°<M 451-2/41 444 4444 44 414 
4 4514 ^44 44. 4 ^4 £44 ^44 ^o] 
4441 ^ -r#££ #5144 5^4 444 44 
44 £ 7)1444. 
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4 4445. 4444 444 44. 
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=HI ^4 4£!°^ §aiwi°i 5 S°| y 0 |ft ^I*h ^ oi 

7ii m. 

#0| I (1) ^-4fe £44 ^41- S4i 44. 
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=H| ^d4 4-£d°5 S&144 £§4 ^OB 

4 4711 44. 


son 444 £^4 ^41S4^ 44. 

y=e x - i#x41 444 45144 
x=ln(z/+l) 


2/+i=^ 4 44 ^g- = i 

z/ = 04 4 t= 1, 2/=l4 41 ^=20155 


S= / ln(z/+l)^ 2 / 


-I, 


= / In t dt 
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2 _ r 

i ji 




= 2 In 2— (2 — 1) 



= 2 In 2-1 


z/=/Zr#x°fl ?jr^M x =\~ 
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O-r- ^-dd y=f(x), y=g(x) ^ -r- 2]^1 
x=a, x=bsL #5)*K1 aj°l 5# 

x—a x—b 



~t l [ a , 6]°l] A i /(x) A^x) 0 ! 1 ?!. ^S 0 ]# 

7 A°P\ f(x)—g{x)°A 
dd£ AB1- x=fl<dl A i x=bAA -S-2M 

S= f [f(x)-g(x)}dx 

J a 

tb^ ^ 7 X [ia, 6]°1W /(xlA^xH 1 # 'S 

djrAB^l ^o|7|-j(i)-/(i)o]D^y( I ) 

Q g(x)2\ 3.7)011 ^l^o] AJH- ABS) 

|/(x)-<7(x)|o|tt 

S= f \f(x)—g(x)\dx 

J a 

© r ^dd y=f{x)S\ y=g(x)S- ■i-5l*]- < ?l 

^O] S-§- 3xh 

/(x)=g-(x)# -i-o) 3^5) x^-S# 3b°M 

AAA 

(l)/(x)=^(x)5l ^-O] x = a S.3. X = /? <:> 13 AA 

[<*, ANA f(x)>g(x) c d A A 



~- j\f(x)-g(x)}dx 
-j\f{x)-g{x)\dx 


(2)/(x) =g(x) A| A°1 x=a S.3. x =i 
°13 AA [a, rNA f(x)>g(x), 
AA[>, /3NA/(N A£(x)A AA 


3A x = r 


O °M ; 


#5)40] ^ 9] ^ 0)3. zj.fi ^olAlzh 
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y-f{x)l 


p 

\q/ 


xm 

a! 

-AI>a 

I y=g(x) 
B 

0 

a 

b x 


s?tty=f{x)iS t y=g{x)7\=F&la, 6NH "fl, A^Ndy=/U)^ 

y=g(x ) ^°l 

(i) AAH#, 6] c d]^i/(o;)>fi'(x)>0^ nfl ^o] S 
Ar 5^8 PABQA) ^°1°M P'ABQ'^ 

5 =J f(x)dx—J g(x)dx 
=f\/(x)-g(x)}dx 

°n. 

OOTAHa 

&°] AA°d A-E# al^ A 
A^ 0 1^M 

f(x)+k>g{x)+k> 0 

°1 Sllt^ 0 ^. 

aM Sfe y=f(x)Si\y=g{x)% 
y^9\ aJ-f£S ^ 



y=g (x) 


y=g(x) 


y=f(x)+k$\y=g{x)-\-k ^ A ^dd x=a, x=bS. -He]A|-°l ^°1 S' 

3^ AAA 

S=f a [{f(x)+k}-{g{x)+k]\dx 
=J\f(x)-g(x)}dx 

°n. 

@ (iii) ~^£e [a, c]°M f(x) >g(x) °lAL AA> [c, 6]°M 
f{x)<g{x)°A nfl ^o] S 1 ^ AAHr [«, cM[c, b] 

S=J'{f(x)—g{x)}dx+J\g(x)-f(x)}dx 
=J a \ f(x)—g(x)\dx+Jc \f(x)—g(x)\dx 
= f a I f(x)—g(x)\dx 

°n. 



y=f(x) 


y=g(oc) 


y=f(x) 



S=f a \f(x) —g(x))dx+J\g(x) —f(x)}dx 
=J a \f(x)-g(x)\dx+JJ\f(x)-g(x)\dx 
=f’\Ax)-g(x)\dx 
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Ip fs/Cx)^ z/=<7(x)4 ^ [ fl> *]0||Ai &*m [[«, f y=/(x)<4 y=g(x) 

S! ^ 44 x=fl> #EW°I £g°| £0| 

S=Jj/U)-0(*)l<& 


J\e~ x -e x )dx+J\e x -e~ x )dx 
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L ^4 2 /=sinx, y=cosx ^ 44x=0, x=7rsL #EL-|M.|°I ^0|f 


• St7| WK>I 

¥■ 444 ngei ^ 

44. 


M0| ^4^1 + 4-43 x^»+*l-iS 

V' 

1 

y=sin x 

sinx=cosx(0<x<7r)°M x=^~ 

4 


/+\ Nv ^ / 

°M +# [o, -^- j°fl x i sinx^cosxolj 1 , 


0 n 3T\ |\ /3 & 

4 2 


-1 

y=c os x 


S=J q Isinx— cosx\dx 


=J^ 4 (cosx—sinx)dx+Jl(sinx—cosx)dx 
= sinx+cosx 4 + —cosx—sinx L=2/2 


E31 5 ^4 4 4°^ yo* ^4^4. 

(1) y=/x, y=x 

(2) y=e*, y=eT* t x= — l, x=2 

(3) y=sinx, y=cosx—1, x=0, x=7r 

(4) y=ln(x+1), y—— sinx, x—n 


=£1 44 “S o|g44 444 44, 444 44°i 
444 ES4 yon 4 44. 


ton (l) {fx—x)dx 


2 A 1 2 

-7*2-T 

3 2 


JL = J_ 

2 6 



( 2 ) 


z/ = £ 


y=er 



e x =e x=0 



2/2 


y=cosx— 1 
2 /=sin.r 


sin x=cos x—1, sin x—cos x= —1, 

/2 sin(x— -^= — 1°M x=0, x=J-7r 


{(sin x) —(cos x 1)} dx 


cos x—sin x+x 


= 7T + 2 



J o (ln(x+l) — (— sin x)}<ix 

= / ln(x+l)rfx+/ sinxdx 

Jo Jo 

f o ln(x+l )dx 


=x 


x+1 




ln(x+l)— J 

—x ln(x+l)— ^x 

=x ln(x+l) — Jdx+J d% 

—x In (x+1) — x+ln(x+l) +C 

J o (ln(x+l) — ( —sin x)}dx 


x In (x+1) —x+ln(x+l) 

= (;r+l)ln(;r+l) —7T +2 
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—cos X 
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y, 

X = z/ 2 

2 


~9? 

V 4 S 

x=y 2 (y— 1) 
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yv 
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sin 

cos 

tan 


7Y 

— i 


sin 

COS 

tan 

0° 

0.0000 

0.0000 

1.0000 

0.0000 


45° 

0.7854 

0.7071 

0.7071 

1.0000 

1° 

0.0175 

0.0175 

0.9998 

0.0175 


46° 

0.8029 

0.7193 

0.6947 

1.0355 

2° 

0.0349 

0.0349 

0.9994 

0.0349 


47° 

0.8203 

0.7314 

0.6820 

1.0724 

3° 

0.0524 

0.0523 

0.9986 

0.0524 


48° 

0.8378 

0.7431 

0.6691 

1.1 106 

4° 

0.0698 

0.0698 

0.9976 

0.0699 


49° 

0.8552 

0.7547 

0.6561 

1.1504 

5° 

0.0873 

0.0872 

0.9962 

0.0875 


50° 

0.8727 

0.7660 

0.6428 

1.1918 

6° 

0.1047 

0.1045 

0.9945 

0.1051 


51° 

0.8901 

0.7771 

0.6293 

1.2349 

7° 

0.1222 

0.1219 

0.9925 

0.1228 


52° 

0.9076 

0.7880 

0.6157 

1.2799 

8° 

0.1396 

0.1392 

0.9903 

0.1405 


53° 

0.9250 

0.7986 

0.6018 

1.3270 

9° 

0.1571 

0.1564 

0.9877 

0.1584 


54° 

0.9425 

0.8090 

0.5878 

1.3764 

10° 

0.1745 

0.1736 

0.9848 

0.1763 


55° 

0.9599 

0.8192 

0.5736 

1.4281 

11° 

0.1920 

0.1908 

0.9816 

0.1944 


56° 

0.9774 

0.8290 

0.5592 

1.4826 

12° 

0.2094 

0.2079 

0.9781 

0.2126 


57° 

0.9948 

0.8387 

0.5446 

1.5399 

13° 

0.2269 

0.2250 

0.9744 

0.2309 


58° 

1.0123 

0.8480 

0.5299 

1.6003 

14° 

0.2443 

0.2419 

0.9703 

0.2493 


59° 

1.0297 

0.8572 

0.5150 

1.6643 

15° 

0.2618 

0.2588 

0.9659 

0.2679 


60° 

1.0472 

0.8660 

0.5000 

1.7321 

16° 

0.2793 

0.2756 

0.9613 

0.2867 


61° 

1.0647 

0.8746 

0.4848 

1.8040 

17° 

0.2967 

0.2924 

0.9563 

0.3057 


62° 

1.0821 

0.8829 

0.4695 

1.8807 

18° 

0.3142 

0.3090 

0.9511 

0.3249 


63° 

1.0996 

0.8910 

0.4540 

1.9626 

19° 

0.3316 

0.3256 

0.9455 

0.3443 


64° 

1.1170 

0.8988 

0.4384 

2.0503 

20° 

0.3491 

0.3420 

0.9397 

0.3640 


65° 

1.1345 

0.9063 

0.4226 

2.1445 

21° 

0.3665 

0.3584 

0.9336 

0.3839 


66° 

1.1519 

0.9135 

0.4067 

2.2460 

22° 

0.3840 

0.3746 

0.9272 

0.4040 


67° 

1.1694 

0.9205 

0.3907 

2.3559 

23° 

0.4014 

0.3907 

0.9205 

0.4245 


68° 

1.1868 

0.9272 

0.3746 

2.4751 

24° 

0.4189 

0.4067 

0.9135 

0.4452 


69° 

1.2043 

0.9336 

0.3584 

2.6051 

25° 

0.4363 

0.4226 

0.9063 

0.4663 


70° 

1.2217 

0.9397 

0.3420 

2.7475 

26° 

0.4538 

0.4384 

0.8988 

0.4877 


71° 

1.2392 

0.9455 

0.3256 

2.9042 

27° 

0.4712 

0.4540 

0.8910 

0.5095 


72° 

1.2566 

0.9511 

0.3090 

3.0777 

28° 

0.4887 

0.4695 

0.8829 

0.5317 


73° 

1.2741 

0.9563 

0.2924 

3.2709 

29° 

0.5061 

0.4848 

0.8746 

0.5543 


74° 

1.2915 

0.9613 

0.2756 

3.4874 

30° 

0.5236 

0.5000 

0.8660 

0.5774 


75° 

1.3090 

0.9659 

0.2588 

3.7321 

31° 

0.541 1 

0.5150 

0.8572 

0.6009 


76° 

1.3265 

0.9703 

0.2419 

4.0108 

32° 

0.5585 

0.5299 

0.8480 

0.6249 


77° 

1.3439 

0.9744 

0.2250 

4.3315 

33° 

0.5760 

0.5446 

0.8387 

0.6494 


78° 

1.3614 

0.9781 

0.2079 

4.7046 

34° 

0.5934 

0.5592 

0.8290 

0.6745 


79° 

1.3788 

0.9816 

0.1908 

5.1446 

35° 

0.6109 

0.5736 

0.8192 

0.7002 


80° 

1.3963 

0.9848 

0.1736 

5.6713 

36° 

0.6283 

0.5878 

0.8090 

0.7265 


81° 

1.4137 

0.9877 

0.1564 

6.3138 

37° 

0.6458 

0.6018 

0.7986 

0.7536 


82° 

1.4312 

0.9903 

0.1392 

7.1 154 

38° 

0.6632 

0.6157 

0.7880 

0.7813 


83° 

1.4486 

0.9925 

0.1219 

8.1443 

39° 

0.6807 

0.6293 

0.7771 

0.8098 


84° 

1.4661 

0.9945 

0.1045 

9.5144 

40° 

0.6981 

0.6428 

0.7660 

0.8391 


85° 

1.4835 

0.9962 

0.0872 

11.4301 

41° 

0.7156 

0.6561 

0.7547 

0.8693 


86° 

1.5010 

0.9976 

0.0698 

14.3007 

42° 

0.7330 

0.6691 

0.7431 

0.9004 


87° 

1.5184 

0.9986 

0.0523 

19.081 1 

43° 

0.7505 

0.6820 

0.7314 

0.9325 


88° 

1.5359 

0.9994 

0.0349 

28.6363 

44° 

0.7679 

0.6947 

0.7193 

0.9657 


89° 

1.5533 

0.9998 

0.0175 

57.2900 

45° 

0.7854 

0.7071 

0.7071 

1.0000 


90° 

1.5708 

1.0000 

0.0000 

oo 


274 























• g(H 


£0\ 

£RCH 


§0i 

aRoi 


<-l> 
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inner product 

rtll 

7h§ 

hypothesis 
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decreasing 


4SW 

polynomial 



radical root 


cHHK* 

polynomial function 


s# 

conclusion 

SSI™ 


unit vector 


(atfei) stfs*i 

associative law 

tte&IU 


monomial 

mi m 

7114 

coefficient 


^■3] IfITh 

closed interval 


71|£ 

factorial 

mu 


contraposition 

Sffl 

S2| g*j 

multiplication principle 


m 

correspondence 

SMS 

gy«|E| 

space vector 



substitution 

ftA 

Sf2[I 

coordinates in space 

^FUffill 

iH§o|^ 

reflection 

mmm 

*u| 

common ratio 

£ it 

5!^§E| 

addition theorem 



codomain 


£§■4 

derivatives 

mm 

gas 

empty set 



independence 

Mil 

S*F 

common difference 


^a|H 

independent trials 


ja-y 

line of intersection 

ScMi 

^71 

0 0 

radius 

*WS 

jaStf 

intersection 


mm 

similar term 

i^mh 


commutative law 

Xf&illJ 

4 a AK>|°| 7Ha| 

distance between two points 


=FQ 

interval 

[HlPoI 

i=HS7J-o| 

De Morgan’s law 



quadrature by parts 



geometric series 


§o| 

inductive definition 

mmsfcm 


geometric sequence 

mtsst?ij 

ZLl 2W 
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reduction to absurdity 

IfiP/i 


geometric means 

Sflb+H 
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extreme values 


*Af4^ 

arithmetic sequence 



local maximum 

m± 


arithmetic means 

IfM+H 

^5i!& 

local maximum 
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local minimum 

«/Jv 

E^|o h 

radian 
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—1 >N. tJA 

local minimum 


sLZL 

logarithm 


mm&) 

limit (value) 

@R 

salf4 

logarithmic function 


=L 

i_ 

root 


S2| §e| 

Rolle’s theorem 


^°-l g*l 

quadratic formula 

a— ^ 

<°> 


radical sign 

II5S 


parameter 



series 

JSISC 

S*ll 

proposition 


*421 tr 

sum of series 

«»—-fr 


population variance 

tomr 

y\^ 

expected value 


au|* 

population ratio 

mm 

7|*7| 

slope 



population 

#*n 

<>-> 


population mean 


LWxigai 

remainder theorem 



population standard deviation 


LH^ 

internal division 

rt-s- 


irrational number 
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£R(H 
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^B|AI 

irrational expression 



constant term 

§»iS 


irrational function 



common logarithm 



infinity 


(Stfo|) 

disjoint 



differentiable 


4^ m 

convergence 



derivative 

MMl 

VvO=| 

sequence 

mi 

□l^o| 7|M ga| 

fundamental theorem of calculus 



mathematical induction 

wmfmm 

□is^a 

method of undetermined coefficients 


;§J-_pL 

mathematical probability 


□|A|4 

unknown 



instantaneous rate of change 

SSFeBISHW 

(^zl° i) a 

base 



ordered pair 

JIFFS 

<*> 

TT S 

permutation 

mm 

y i E h tl(y < i^l) I f l: ^ 

half closed(open) interval 


A|» 

initial point 

m 

^hAh 

divergence 

mu 

A|^£! 

ray 

teMI 

ySfffljEj 

direction vector 


All 

trial 



exclusive events 


Ajo| a 

numerical value of expression 


WAjWjEi 

normal vector 



confidence interval 


WjEi 

vector 



confidence coefficient 

FlfM 

1 ^ 

component of vector 


aj:=l 

real root 

MR 

BJE|°| H7| 

norm of vector 


Aj^ 

real number 

lllR 

*0 E|-0|CHZLSH 

Venn diagram 


aj^uh 

real number multiple 

SSCfi 


point of inflection 


A1 -A. bd bd 

SI IlL 

real part 

SUSP# 


complex number 



hyperbola 

9.M6L 

td^.AI 
“no —i 

inequality 


Mh^AjO] 

vertex of hyperbola 


bd bd xh bd bH 

i i_l —i nr bd 

integration by parts 



asymptotic line of hyperbola 

sfl«— mm 

bd^xlSh 
i - nr bd bd 

subset 


M[^.A1 0| 2^^ 

principal axis of hyperbola 

±fi 

bd bd 3h 

partial sum 



center of hyperbola 

Sft«— +'L' 


negation 


Mh^AlO.1 ^ 

focus of hyperbola 


bdxHxH^. 

-|- o —i nr 

indefinite integral 


<o> 


rationalization of denominator 

tm— ^n-fb 

X^B 

^-intercept 


(atfso^bHa^i 

distributive law 

-9-EjSIiJ 

x£\5l 

x-coordinate 



discontinuous 

^Rti* 

x^ 

x-axis 


<a> 

OJARH 

complementary event 


Ahoist §a| 

intermediate value theorem 


oJSS 

complement 


Af°J 

sine 


Cc| 

— 1 

converse 

m 

AhoiS4 

sine function 



inverse function 

gust 

4^u| 

trigonometric ratio 

= Mtt 


simultaneous linear equations 

mi-noim it 


trigonometric function 

=mm 


simultaneous linear inequalities 


A^o| w E | 

theorem of three perpendiculars 

=m&— $n 

0=) bib 

continuous 

mm 


constant function 

mmm 

i_i — i □ 

continuous function 

jSWStfc 
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continuous random variable 



linear function 

-xmm 


open interval 



random sampling 
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zero vector 


<*> 


^-intercept 


7 

natural logarithm 


y£hs 

y-coordinate 


x|-<2^o| “.ft 

partitions of natural number 

S8S»— -9-iiJ 

y^ 

y-axis 



integral constant 



perfect square(expression) 


S7H 

expansion 

mm 

£|^ 

external division 



expansion 



right-handed limit 



total inspection 



element 

jtM 

m\^m 

universal set 


0|^C* 

circular permutation 

HDH^J 


absolute inequality 
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as 

origin 



normal distribution 


?I*I«|E| 

position vector 



theorem 

$il 

^B|AI 

rational expression 
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orthogonal projection 

mm 


rational function 

WSiSS 

33 

definition 
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implicit function 

PsllSt 

XHOIOI 

0 —1 -1 

domain 


0|7||Etf4 

second order derivatives 


33£ 

definite integral 


0|S4 

dihedral angle 

— 


square root 


0|^Z|o| ^ 

faces of a dihedral angle 

—Haft— 3 d 


condition 

m- 

oiszi°i a 

edge of dihedral angle 

—— A 


conditional probability 


0|£Zf°| 371 

measure of a dihedral angle 



synthetic division 



discrete random variable 


itf 

combination 

m-k 

0|x|^£! 

quadratic curve 


^ >s. 

0 —1 

dependence 

rm 

OI^SSS 

quadratic equation 


O CD 

terminal point 

im 

0|x|-lj-^ 

quadratic function 

-xmm. 


left-handed limit 


01 a 

transposition 

mw 


coordinate 


0| If 7)|4 

binomial coefficient 

-mim. 


coordinate space 

IBI^Fh] 

oiifss 

binomial distribution 


4s# 

coordinate axis 

HffJi 

oiifgal 

binomial theorem 



coordinate plane 


OJ4 

factor 

mm 

^1 

period 

m 

OJ4“5H 

factorization 

m&m 

47|*f4 

periodic function 

iUM® 

oj^gai 

factor theorem 

mmim 

^ =L 
cS i_ 

multiple root 

■m 

SJPISJ cHg 

one to one correspondence 

-m-mm 


repeated permutation 


S^HSitK* 

one to one function 

-m-mm. 


repeated combination 

stii-s- 

QJHJ-Zj 

general angle 


§3 

midpoint 

+IA 

SMS 

general term 

-mm 


increasing 

±tf)D 


linear equation 

-'XMM, 
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proof 

I§afl 

im^Ai 

linear inequality 


bd 

OT3T 

increment 

±t y 7> 
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exponential function 

immm 


parabola 



truth set 

mms 

i 

vertex of parabola 



proper subset 

jtsp&m-g- 

2^Aj 

directrix of parabola 

SWM8- tm 

£!■ 4 

antilogarithm 

EM 

SS^°| 

focal point of parabola 

mm- im 

as 

set 

ms 


axis of parabola 

saws- m 

as2i ^s 

partition of a set 



sample 

hi* 

<*> 


sample variance 

ttttMR 


degree 

xm 


sample rate 

hl*it¥ 

^rati' 

difference set 


a^iAi- 

sample survey 


i|tH • z|i Sal 

maximum—minimum theorem 



sample mean 

hlAW 

ilSISt 

absolute maximum 

HA 


sample standard deviation 


*|^^h 

-H ^ tdA 

absolute minimum 

H'h 

a^g^s 

standard normal distribution 


^XH 

I - o 

estimation 

im 


standardization 

mmt 

S^EZH 

sufficient condition 


n|E|oia|-A §a| 

Pythagorean theorem 


m 

range 

im 


necessary condition 



integration by substitution 



necessary and sufficient condition 


<=i> 

<§> 

Sail^4 

complex conjugates 


tft^ nails. 

graph of a function 


SAl-oj 

cosine 


oh AH ohy 

1=1 o □ 

composite function 


SAteltK* 

cosine function 


tf^l S*| 

addition principle 


=L ^0| HHAI 

law of large numbers 


tfStf 

union 

A^A 
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<E> 


term 

XI 

E|-a 

ellipse 

mm 

3|-p=-AI 

O O 1 

identity 


EhS°| 

vertex of ellipse 



identity function 


E^o| ^ 

minor axis of ellipse 

mm— 

5H 

root 

m 

E^°| m 

major axis of ellipse 

Ml— ffifi 


imaginary root 

dim 

Eraai 

center of ellipse 

M— +'L' 

5)4 

imaginary number 

Its 

E^o| ^ 

focal point of ellipse 

mm— 


imaginary unit 

JtSsffi 


tangent 



imaginary part 



tangent function 



circular measure 

IHRS/i; 

*7|IS Sfg 

statistical probability 

atm ** 


probability density function 


<n> 


random variable 


n^^°| S4S 

Pascal’s triangle 



probability distribution 



discriminant 

■mu 


probability mass function 

smwmm. 

@3St Sal 

mean value theorem 






mean rate of change 

mmitm 




gaaiEi 

plane vector 





gtyoi^ 

translation 
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